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Tlitrogen for pu ly 


>Juty 1s THE month of the Glorious Fourth, and the Fourth is traditionally 
celebrated with fireworks. Fireworks owe their explosive property to nitrogen, 
and therefore fire engines are red—or was that another story? 

Nitrogen is very useful in the air we breathe and the clothes we wear and 
the dyes that color them, and in the food we eat and the fertilizer for the 
Victory garden. 

Nitrogen gives the kick to gunpowder and nitrocellulose and nitroglycerine 
and so is responsible for fireworks and celluloid, the first of the plastics, and 
the Nobel Prizes. 

One of the Nobel Prizes is for peace, a sort of gesture of apology from the 
inventor of dynamite. He realized, like Frankenstein, that he had created a 
monster and turned it loose upon the world. Yet dynamite, in blasting ore 
and opening oil wells, has probably done more good than harm. 

The last war saw the mild balsam of Tolu, a chemical relative of cinna- 
mon, turned by nitration into the deadly TNT. This war sees the deadlier 
PETN, but it also sees the development of rocket powder. There is at least 
a chance that rockets will some day speed messages of good will instead of 
destruction. 

It isn’t what you know, but how you use it. As knowledge of the explosive 
force of nitrogen completes its circling of the globe, let us hope that, the cur- 
rent job done, the other uses of nitrogen, for food and fodder and fertilizer, 


may become so well understood that the inhabitants of this shrinking globe 
can learn to get along together without wanting to blow each other up. 


Then, indeed, we will enjoy the rockets and the pinwheels of a Glorious 
Fourth! 
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> Testinc the effectiveness of “Freon,” the organic fluorine compound that 
propels insecticide in the form of a fog. 


Fluorine, Devil Element 


by Wm. H. WaccaMANn 


Since THE fall of Satan down to the 
present dav, history is replete with 
instances where angels have been 
ransformed into devils with startling 
apidity, but even the most inspired 
reformer will concede that the con- 
ersion of devils into angels is a long 
pnd tedious job. 


Yet certain substances formerly 
oted for their pernicious properties 
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have been turned from their evil ways 
and made to pursue a course where 
their power is being used for con- 
structive rather than destructive pur- 
poses. 


Fluorine is an outstanding example 
of a sinister and unruly element that 
for many years discouraged undue 
familiarity but which has now been 
harnessed for the service of mankind. 
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Tough Family 


This element belongs to a chemical 
family known as the halogens consist- 
ing of the four elements—fluorine, 
chlorine, bromine and iodine. They 
are a tough lot and even iodine, the 
mildest, must be handled with care. 
Fluorine is decidedly the most vicious 
member of the group and when com- 
bined with hydrogen as hydrofluoric 
acid constitutes one of the most power- 
ful and corrosive compounds known. 
Its chemical symbol HF might well 
stand for “Hell’s formula” and as an 
evil bréw, Beelzebub would doubt- 
less award it a priority of Triple A. 


Medium and weak solutions of 
hydrofluoric acid in water dissolve 
every metal except gold and plati- 
num. The acid attacks glass, stone- 
ware and all other substances contain- 
ing silica and is highly destructive to 
most forms of organic matter. Its 
characteristic choking fumes are very 
injurious to breathe and burns re- 
sulting from contact with the acid are 
serious and difficult to heal. 

One might well ask: Why waste 
time and energy on such a dangerous 
little playmate, but scientists are both 
persistent and patient. They recog- 
nized the possibilities of this power- 
ful chemical and decided it could be 
very useful if properly controlled. 

The story of the conversion of this 
evil compound into an industrial angel 
fills many pages of scientific literature. 
It is a story of painstaking research ex- 
tending over years of effort and heart- 
breaking disappointments. But out of 
these fundamental investigations 
which would mean about as much to 
the average layman as the Einstein 
theory of relativity, has emerged a 
knowledge of fluorine and its com- 
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pounds that is already paying almost 
priceless dividends. 

Today, compounds of fluorine are 
serving many essential industries: they 
are largely responsible for the efficient 
production of steel and aluminum; 
they enter into the manufacture of 
ornamental glass and electric light 
bulbs; they are a constituent part of 
the glistening enamel and tile used 
in bath rooms, kitchens and hospitals; 
they not only increase the yield of 
agricultural products but in the form 
of refrigerants aid in their preserva- 
tion and distribution. Air condition- 
ing has been given an added impetus 
through organic compounds of fluo- 
rine and these same compounds are 
also being effectively employed in 
spraying insecticides, thus protecting 
our armed forces against disease-car- 
rying parasites. Synthetic rubber and 
high test motor fuel are being pro- 
duced through the medium of hydro. 
fluoric acid, but these, as well as many 
other products of fluorine essential 
the successful prosecution of the war, 
also have peacetime uses that a 
equally important. 

Fluorine’s Ores 


The tendency of hydrofluoric aci 
to attack or combine with so man 
substances is the reason why it is s¢ 
dom if ever found in a free state 
wise provision of nature that prevent 
such an unpleasant substance fron 
wandering around seeking what ang 
whom it may devour. Wherever gas 
or water containing this acid ha 
come into contact with limeston 
alumina, soda and other materials ¢ 
curring in the earth’s crust, it h 
formed harmless and useful mine 
such as fluorspar and cryolite. 
separate the acid from these mine 
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requires clizinical treatment. Once re- 
leased, elaborate precautions must be 
taken to keep its evil tendencies under 
control. 


Fluorspar or fluoride of lime, the 
main commercial ore of fluorine, is 
not only used as such for various in- 
dustrial purposes, but is the raw ma- 
terial from which nearly all other 
fluorine compounds are derived. 


When pure it is a beautiful clear 
crystalline mineral, sometimes nearly 


colorless but more often delicately 
tinted with traces of other minerals. 
In prehistoric times fluorspar was 
carved into figures and employed for 
ornamental purposes, but on account 


of its softness it is too easily scratched 
or marred for durable jewelry. Sub- 
stantial deposits of fluorspar occur in 
Illinois, Kentucky, Colorado, New 
Mexico and a number of other states. 

The other important ore of fluorine 
is cryolite or sodium aluminum fluo- 
ride. Greenland is the only commer- 
cial source of this mineral which is of 
vital importance to the aluminum in- 
dustry. During the first two years of 
the present war, the difficulties en- 
countered in importing cryolite caused 
this country considerable concern, but 
fortunately, for our vast aviation pro- 
gram, the submarine menace was not 
only brought under control, enabling 


> FLUORINE MINERALS are essential in this aluminum production plant as a 


flux for bauxite. 
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us to supply our needs for natural 
cryolite, but chemical methods of pro- 
ducing a similar fluorine product 
were developed. 

Steel's Partner 

It was not until the close of the 
nineteenth century that the technical 
value of fluorspar was recognized. 
About this time (1888), the basic 
open hearth furnace process for the 
manufacture of steel was introduced 
into this country and the steel maker 
found that by adding from 6 to 8 
pounds of fluorspar for every ton of 
metal charged to such furnaces, fuel 
‘was saved, the process greatly speeded 
up and a purer and more desirable 
steel was obtained. Yet in spite of the 
work that this mineral does, no trace 
of fluorine appears in the finished 
product and hence few realize the 
important part played by steel’s silent 
partner. 

This discovery greatly stimulated 
the fluorspar industry and deposits 
of this mineral were eagerly sought 
and exploited. Within a period of 22 
years (1888-1910), the annual dom- 
estic demand for fluorspar rose from 
a mere 5000 tons to nearly 120,000 
tons and, with the exception of a few 
abnormal years during the depression 
period, has continued to increase. 
Aluminum’s Partner 

As important as fluorine minerals 
are in the manufacture of steel this 
industry is not absolutely dependent 
upon them since certain other slag 
forming though less efficient purify- 
ing agents can be substituted if neces- 
sary. In the case of the aluminum in- 
dustry, however, fluorine compounds 
are essential: in fact, the present pro- 
cess for manufacturing this metal de- 
pends upon cryolite or some similar 
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fluorine compound. 

For years attempts had been made 
to separate aluminum from its ores 
(bauxite and clay) with but little suc- 
cess, and it was not until 1886 that a 
young American, Charles M. Hall, 
discovered how this could be done in 
a practical way. 

After purifying the aluminum ox- 
ide contained in bauxite, Hall dissolv- 
ed this white powder in a bath of 
highly heated molten cryolite through 
which he passed an electric current. 
Aluminum oxide is thus reduced to 
metallic aluminum and collects in the 
bottom of the cell to be tapped off in 
a liquid state. Sounds rather simple 
doesn’t it? And so is a problem in cal- 
culus or the inscription on King Tut’s 
tomb after it is finally solved. 

Theoretically the cryolite or fluorine 
compound is not consumed in this 
process, but in actual practice, each 
pound of metal produced requires 
1/10 pound of natural or artificial 
cryolite. On the basis of our present 
capacity for metallic aluminum, ap- 
proximately 90,000 tons of cryolite or 
its equivalent are required annually 
for this purpose alone. 

Glaze for Bathroom 

Early in the present century, glazed 
tile and enamels began to be develop- 
ed on an extensive scale. Fluorspar 
was found to play an important role 
in the manufacture of such products 
which have turned the kitchen and 
bathroom from unsightly attrocities 
into show places of which every mod- 
ern young housewife is justly proud. 
Grandma recalls with a shudder the 
dingy metal bathtub and galvanized 
kitchen sink of bygone days. No 
amount of scrubbing seemed to help 
their appearance, and the “ring” left 
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—Great Southern Corporation, Corpus Christi, Texas. 


> Hypror.uoric acip is used in this refinery to convert petroleum products 
into high octane motor fuel. 


by little Johnnie’s grimy body blended 
so well with the dull gray metal that 
it was difficult to disprove his un- 
blushing statement that he had 
washed the tub thoroughly after his 
“Saturday nighter.” 


In preparing such enamels, an in- 
timate mixture of fluorspar and other 
minerals is softened or partially melt- 
ed at'a high temperature. The re- 
sultant product or so called “frit” is 
cooled, finely ground, spread on the 
iron or steel surface and again melted 
to give a smooth uniform coating. 
The perfection of these enamels, that 
we now take for granted, entailed a 
long period of painstaking research 
for it was necessary to select and ap- 
portion the various ingredients so that 
the coating would have the same ex- 
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pansion as the body of the object to 
which it was bonded, thus avoiding 
peeling or cracking of the enamel 
when subjected to changes in tempera- 
ture. Fluorspar performs a number 
of functions in such enamels—blend- 
ing with and lowering the melting 
point of the frit and helping to ren- 
der the final coating opaque. Enam- 
eled kitchen ware, white or delicately 
tinted bath tubs, wash-basins, barber 
and beauty-parlor chairs and many 
types of hospital equipment have re- 
placed those of metal, wood and mar- 
ble. They are not only more sanitary, 
but far more durable, attractive, and, 
in the long run, considerably cheaper 
than those made of any other material. 

Glass is one of America’s leading in- 
dustries and fluorspar imparts certain 
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desirable properties to a number of 
glass products. In electric light bulbs, 
lamp shades and other lighting fix- 
tures, the opalescence is due in part 
to the fluorspar added, and in the 
manufacture of various colored 
opaque glasses for soda fountains, 
table tops and ornamental trim, fluor- 
spar is one of the ingredients used. 
Tough durable glass is becoming an 
increasingly important structural ma- 
terial and much of that employed for 
this purpose contains fluorspar. The 
proverbial glass house has virtually ar- 
rived and those who dwell therein 
may even throw stones without fear 
of disastrous consequences. 

In the manufacture of metals, glass, 
tile and enamels, however, fluorine is 
used chiefly in the form of natural 
minerals that give little evidence of 
the destructive element contained 
therein. By treating fluorspar with 
‘hot concentrated sulphuric acid, how- 
vever, this mineral is decomposed and 
hydrofluoric acid driven off as a gas 
which may be condensed to a liquid 
by refrigeration or absorbed in water 
to form «a highly concentrated acid 
solution. 

Fifteen years ago the main uses for 
hydrofluoric acid were for etching 
glass and in the manufacture of so- 
dium and ammonium fluoride, com- 
pounds employed as household in- 
secticides and as so-called “laundry 
sours” for conteracting excess alkali 
and the injurious effect of residual 
bleaching agents. The acid was also 
useful in the chemical laboratory for 
certain types of analytical work, but 
the total annual consumption was 
relatively small and the outlook for a 
substantial hydro“uoric acid industry 
was by no means bright. 
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In 1930, however, when the world- 
wide depression had us “on the ropes” 
and we were feverishly seeking reme- 
dies for our economic ills, hydroflu- 
oric acid began to come into its own. 
Air conditioning and household re- 
frigeration appeared to be two in- 
dustries that offered promise of sub- 
stantial expansion and considerable 
new business. The main refrigerants 
then in use were ammonia and sul- 
phur dioxide, but both of these com- 
pounds possessed the objectionable 
features of being suffocating gases at 
ordinary temperatures and hence 
dangerous if released in any quantity 
through leakage of the refrigerating 
units. 

Safe Refrigerant 


By intensive research there was de- 
veloped through the medium of 
hydrofluoric acid, a series of complex 
organic compounds grouped under 
the trade name of “Freons.” In 
chemical vernacular the most widely 
used member of this group is known 
as di-chloro-di-fluoro methane, but or- 
dinary folks calf it “F-12.” 

Although derived from one of the 
most destructive substances known, 
extensive tests by the Bureau of 
Mines have shown that F-12 is a non- 
corrosive, non-toxic, non-inammable 
and virtually odorless gas that can be 
readily liquefied under moderate 
pressure. It is an almost ideal and 
relatively cheap refrigerant and one 
that met with immediate favor from 
the consuming public. It served to 
stimulate the expanding household 
refrigeration and air conditioning in- 
dustries and it promises to play an 
increasing!y important part in the 
post-war period that we all devoutly 
hope is not far distant. 


CHEMISTRY 





The need for refrigerants also re- 
ceived an added impetus by the com- 
paratively recent discovery that fruit 
and vegetables could be preserved by 
a quick freezing process so that their 
original food value and flavor are re- 
tained indefinitely. Thus we can now 
have fresh vegetables at reasonable 
cost throughout the winter months 
and our fighting men can now be 
served ripened fruit in Iceland and 
other barren arctic regions. 


With the successful development of 
freon, the industrial possibilities of 
hydrofluoric acid began to attract the 
attention of research chemists and 
engineers. As a result this chemical 
and its derivatives are being used in 
increasing quantities for manufac- 
turing dyes and solvents, in color 
photography, in insulating and cool- 
ing dielectrics and in building up and 
breaking down organic compounds 
thus yielding new and valuable end 
products. As concrete evidence of 
these industrial developments, the an- 
nual consumption of fluorspar for the 
manufacture of hydrofluoric acid rose 
from 2718 tons in 1930 to 27,416 tons 
in 1939, an increase of more than 1000 
per cent in a period of 10 years. 
War Work 


Then came the war and the de- 
mand for fluorine minerals and their 
derivatives soared to unheard of 
heights. In a period of four years the 
annual production of steel rose from 
47,142,000 tons to approximately 90,- 
000,000 tons; our vast aviation pro- 
gram called for such immense quanti- 
ties of metallic aluminum that exist- 
ing facilities were totally inadequate 
to supply the demand. Once the 
world’s leader in the production of 
this metal, the United States had al- 
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lowed Germany to forge ahead, and 
when France, Belgium and Norway 
fell, the aluminum capacity of the 
Axis powers surpassed that of the 
United Nations. We faced a gigantic 
task in regaining our leadership but 
American industry met the challenge 
and within a period of three years 
pushed our capacity from 206,000 tons 
to approximately 900,000 tons in the 
face of what seemed almost insur- 
mountable difficulties. Magnesium 
metal, previously regarded as of lit- 
tle value as a structural material, be- 
came of immense importance in the 
aircraft industry and in the produc- 
tion of incendiaries: from a mere 6261 
tons our output of this metal rose to 
over 183,500 tons in a period of four 
years. In casting this metal as well 
as copper, brass, and ferro alloys, 
fluorspar is employed as a flux and 
hence the consumption of fluorine 
minerals for metallurgical purposes 
rose almost in direct proportion to the 
production of steel and other metals. 


But this was not all: the enormous 
tonnages of foodstuffs that we had to 
furnish our allies as well as our own 
armed forces, called for a great ex- 
pansion of refrigeration facilities in 
this country and the installation of 
cold storage units in the numerous 
cargo ships employed in transporting 
perishable supplies. These require- 
ments resulted in a greatly increased 
demand for refrigerants derived from 
hydrofluoric acid. 


As the war progressed the prob- 
lem of obtaining adequate supplies of 
fluorine compounds became increas- 
ingly acute. Greater quantities of in- 
secticides were required not only to 
protect our expanding agricultural 
output, but also to combat disease- 
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carrying insects in the tropical coun- 
tries where our men were fighting 
the Axis forces. In addition to the 
fluorine salts that are in themselves 
toxic to insect life, it was found that 
standard insecticides could be very ef- 
fectively distributed by dissolving 
them in liquefied freon. Such in- 
secticides are known as “Aerosols” 
and consists of solutions of pyrethrum 
extract and sesame oil in freon sealed 
in tight containers fitted with release 
valves. When the valve is opened, the 
freon is discharged in the form of a 
vapor carrying with it the dissolved 
insecticide which permeates the at- 
mosphere and enters cracks and cre- 
vices in a way that cannot be brought 
about by other means. This method 
of distribution is also applicable to the 
much publicized D.D.T. (dichloro- 
diphenyl-trichloro ethane) a com- 
pound so destructive to nearly all 
forms of insect life. that its unquali- 
fied application must await further 
investigation. One of these aerosol 
bombs containing a pound of freon 
with a small percentage of insecticide 
dissolved therein is said to be suf- 
ficient to fumigate a space of 150,000 
cubic feet or enough to rid a small 
house of insect pests. 


At present these insect destroying 
bombs are not available for civilian 
use, but over 12,000,000 have been 
delivered to our armed forces in tropi- 
cal countries and when the two new 
plants now under construction are 
completed, our annual capacity will 


be in the neighborhood of 29,000 tons. 


High Test Motor Fuel 


The giant bombers, swift fighters 
and numerous other types of mecha- 
nized equipment that are being hurl- 
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ed against the remaining member of 
the Axis require staggering quantities 
of motor fuel that must be proof 
against failure in all climates. The 
discovery that high octane gasoline 
can be produced from petroleum 
through the medium of pure anhy- 
drous hydrofluoric acid has done 
much towards keeping our all out of- 
fensives in full swing. This acid 
when very pure and free from mois- 
ture can be handled in steel equip- 
ment without appreciable corrosion, 
but it really goes to work on organic 
materials, rearranging the molecules 
and yielding products to suit certain 
industrial needs. Thus a broad field 
of usefulness has been opened up for 
this chemical and its derivatives, as 
evidenced by the fact that one of the 
largest chemical companies in this 
country is now offering over thirty- 
five compounds of hydrofluoric acid 
having commercial applications. 


Fluorine Shortage 


Before the second world war our 
situation with respect to fluorine bear- 
ing minerals was fairly satisfactory. 
Domestic deposits of metallurgical 
grade fluorspar appeared adequate for 
a good many years and there was no 
difficulty in obtaining cryolite from 
Greenland and acid grade fluorspar 
from Germany and the United King- 
dom. But the unprecedented demand 
for products containing fluorine cou- 
pled with the fact that the submarine 
menace seriously curtailed imports of 
raw materials brought about a critical 
situation demanding immediate and 
drastic action. 

The Secretary of the Interior sent 
geologists and mining engineers into 
the field with a view to locating and 
developing additional reserves of 
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fluorine minerals to insure the na- 
tion’s safety. At the same time tech- 
nologists of the Bureau of Mines and 
of private companies undertook in- 
tensive studies of methods of benefi- 
ciating low grade spars and producing 
high grade concentrates from them. 
These investigations are still going 
on, but sufficient progress has been 
made to relieve the fear of a fluorine 
shortage for a number of years. At 
the end of 1936 the domestic fluor- 
spar reserves were estimated at 5,000,- 
000 tons. Deducting the production 
for the next six years (1,755,000 tons) 
would have left a balance at the end of 
1943 of a little more than 3,000,000 
tons or enough for about 8 years at the 
present rate of consumption, provided 
it could all be utilized. In contrast 
to these figures, the latest estimate 
made jointly by the Geological Survey 
and the Bureau of Mines after exten- 
sive exploration work, places the 


domestic reserves of known, probable 
and inferred ore at 24,000,000 tons. 


Moreover, laboratory investigations 
and pilot-plant work have brought in- 
to the economic picture low-grade 
ores that formerly were considered im- 
practicable to exploit. 


Fluorine Post-War 


Although the demand for metal- 
lurgical-grade fluorspar undoubtedly 
will decrease as the production of 
steel and aluminum is curtailed, there 
is ample evidence that most of the 
uses for fluorine derivatives will con- 
tinue to expand after peace is restored. 

War restrictions have created a 
shortage of tile, enameled ware, cer- 
tain types of glass and many other 
fluorine products previously manufac- 
tured for civilian use that will take 
a lot of fluorspar and hydrofluoric acid 
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to fill. Manufacturers of household 
refrigerators are awaiting the “green 
light” that will enable them to supply 
the thousands of anxious housewives 
whose ice boxes are inefficient or worn 
out; air conditioning through the me- 
dium of freon will doubtless be in- 
cluded in the specifications of new 
factories, office buildings and many 
modern homes; aerosol bombs using 
organic fluorine compounds to dis- 
tribute insecticides and rid our houses 
of parasites will find many ready 
civilian customers; and our expand- 
ing aviation industry as well as new 
types of motor cars insure the future 
of high-octane gasoline produced with 
the aid of fluorine catalysts. 


A proposed new use for salts of 
hydrofluoric acid that offers the pos- 
sibility of an enormous increase in the 
demand for this acid is an outstanding 
example of the paradoxical nature of 
fluorine compounds. Food products 
containing small quantities of fluorine 
are deleterious to health, if not actual- 
ly poisonous, and the constant use of 
drinking water containing only a few 
thousandths of one per cent causes 
“fluorosis” or mottled enamel of the 
teeth. Yet our teeth contain an ap- 
preciable amount of fluorine which is 
needed for their normal development. 
The evidence obtained by public 
health officials points strongly to the 
fact that tooth decay is far more pre- 
valent in communities where the 
water is free from fluorine than in 
those in which the water supply con- 
tains approximately 1/10000 per cent 
of this element. 


To furnish this amount of fluorine 
in the water of a large city like Wash- 
ington, D. C., would require ap- 
proximately one ton of fluorine salt 
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per day; multiplying this by 365 days 
and by the number of municipal water 
systems that may require such addi- 
tions would increase the annual con- 
sumption of fluorine salts by many 
thousands of tons. 

These however are only some of 
the outlets for fluorine products, and 
the progress made through technical 
research promises to broaden greatly 
the industrial value of this element 
and its derivatives. 

It is a far cry from a corrosive chem- 
ical, such as hydrofluoric acid, to the 
many useful products for which it is 
responsible. Moreover, many of the 
industries in which fluorine plays 
such an important part seem about as 


Magnetic Studies A 


> Macnetic studies in the chemical 
field are making important revela- 
tions in reactions, the structure of 
chemical compounds, the presence of 
impurities, and the mechanism of 
chemical and physical changes, de- 
clared Dr. P. W. Selwood of North- 
western University at a meeting of 
the Kalamazoo, Mich., section of the 
American Chemical Society. Magneto- 
chemistry is the name applied to this 
relatively new chemical science. 


From the nature and degree of 
magnetic attraction or repulsion, he 
said, it is possible to draw conclusions 
relative to structures, impurities, cer- 
tain chemical and physical change 
mechanism, and the electrons in the 
molecules. Magnetic studies are dis- 
covering new facts about catalysts 
hitherto unknown, he stated, such as 
the nature of the activation process 
in Catalyst preparations, the effect of 
diffusion, and the physical and chem- 
ical state of the various elements pres- 
ent in commercial and laboratory 
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far apart as light and darkness. The 
average person can see little relation 
between a roaring steel furnace dis- 
charging metal at 3,000° F. and a re- 
frigerating unit operating at a tem- 
perature far below the freezing point. 
Neither does there appear to be any 
connection between glass and high- 
octane motor fuel, or the enameled 
furniture in a smart New York 
beauty parlor and the insecticides that 
protect our armed forces in the jun- 
gles of New Guinea. Yet fluorine in 
one form or another is doing a magni- 
ficent job in manufacturing these as 
well as many other products. A chem- 
ical devil has been tamed and trained 
to serve our needs in war and peace 
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types of catalysts. 

“The magnetic method is especial; 
powerful in detecting minute trace: 
of impurities, such as iron,” he stated. 
“As little as one part of iron in 1,000, 
000,000 parts of copper is easily de- 
tected. This method is convenient in 
testing and controlling the purity of 
raw materials and products, such as 
glass sands, activated alumina, rare 
earth preparations, and many other 
types of chemical substances.” 


Magnetic studies have shown how 
iron is combined with essential sub- 
stances in the human body and, in 
some cases, have led to improved 
methods for studying blood chemistry, 
Dr. Selwood continued. Magnetic 
measurements are also useful in pow- 
der metallurgy, he said. Recent studies 
have shown how the magnetic prop- 
erties change during the process, and 
how they may be used to follow the 
rate at which the powder grains of 
one metal diffuse into those of an- 
other. 
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For Every Ton of Chemical Pulp 


There is One Ton of Organic Wood Waste 


Wanted: Use for Wood Pulp Waste 


by Henry VRANIAN 


> THERE are two main groups of 
wood pulp, namely the mechanical 
and the chemical pulps. To the pulp 
maker, wood is chiefly composed of 
cellulose fibers bound by lignin. Me- 
chanical pulp, meaning wood defiber- 
ized by mechanical means, is best 
represented by groundwood which is 
the chief component of newsprint. 
Chemical pulps, signifying fiber lib- 
erated from wood by chemical ac- 
tion, include the sulfite pulp used for 
bond papers, the soda pulp for book 
papers, and the kraft pulp for brown 
wrapping, brown boxboard and 
bleached for white papers where high 
strength is required. _ 

In recent years there have appeared 
modifications of the two classifica- 
tions and these are known generally 
as semi-chemical pulps. 

By far the largest amount of pulp 
produced in the United States is by 
the kraft process. Both this and the 
soda process use a highly developed 
recovery system whereby the spent 
cooking chemicals are collected, recti- 
fied and returned to the cooking sys- 
tem as good as new. 

Too otten the pulp and paper in- 
dustry in general has been censured 
and stigmatized by statements that 
lignin and other waste products are 
allowed to flow unchecked into the 
streams. However, it is a minor por- 
tion of the pulp and paper industry, 
the sulfite process, that has not yet 
discovered a practical means of chem- 
ical recovery. Nevertheless, a large 
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amount of research is being conducted 
on this very problem and satisfactory 
progress is being reported. 


The chemical recovery systems of 
both the kraft and soda processes be- 
gin at the stage where the spent chem- 
icals are washed from the cooked 
pulp. The washing is by the counter- 
current system, meaning that the di- 
lute tailings are used as wash water 
for a subsequent batch, and when 
sufficiently fortified it enters the stor- 
age tanks along with the stronger 
liquors. 


The liquors which are now about 
85% water are evaporated by steam in 
multiple effect evaporators which in 
some cases are as many as seven 
stages. By multiple evaporation the 
initial steps may use 40 to 50 pounds 
steam pressure with the vapors being 
utilized as steam to heat the next ef- 
fect which boils at a lower pressure. 
In this manner the pressure in the 
boiling chambers is reduced in 
gradual steps to 26 inches of vacuum 
allowing boiling to take place at tem- 
peratures comfortable to touch. The 
liquors leaving the evaporators and 
containing 50% water, have the ap- 
pearance of a black syrup. 


Following this stage the liquor is 
fed into a recovery unit and under 
proper handling will burn and sup- 
port its own combustion. The re- 
covery unit is simply a large furnace 
equipped to remove the ash by means 
of a spout because the melting point 
of the ash is low enough to render it 


ll 





fluid. The modern recovery units are 
also fitted with a boiler to transform 
the waste heat into steam. Very con- 
siderable amounts of steam are pro- 
duced under these conditions and it 
has been claimed that enough can be 
thus produced to operate a pulp mill. 


The spent liquors before burning 
contain the non-cellulosic organic com- 
ponents of wood mainly lignin, which 
about equals the weight of the pulp, 
and the used sodium compounds 
which separate the pulp from the 
other woody components. If the spent 
liquor is burned, the resulting ash 
will yield the sodium compounds in 
such a condition that they can be 
easily rejuvenated and used all over 
again. Except for unavoidable losses 
during handling, the chemicals con- 
tinue forever in this cycle. Without 
the chemical recovery it would not 
be economically possible for soda and 
kraft mills to operate. 


Unfortunately, in the burning-off 
of the organic matter, much of po- 
tential chemical value is sacrificed as 
fuel. One of the outstanding research 
problems is to put to a better use 


Wood Pulp 


> The article on “New Age Wood” 
in Cuemistry for March through its 
reference to “lakes of lignin” that 
“flow unused from pulp mills, pollut- 
ing streams and rivers,” has happily 
brought forth this interesting account 
of one of the future chemical possi- 
bilities of the pulp industry. The chief 
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the non-cellulosic organic matter from 
the wood. Marvelcus progress has 
been made in this direcuon and one 
of the outstanding achievements is the 
full scale manufacture of vanillin 
from waste lignin. Ilowever dra- 
matic, only the surface has been 
scratched because the full output trom 
a single mill would saturate the pres- 
ent vanillin market. What of the 
thousands of tons being produced 
daily at the other plants? 


At present the problem is not only 
one of science but of economics. The 
to-be-developed by-product must not 
only meet exacting requirements as to 
quality, ease of manufacture, and 
countless other hurdles, but must also 
be able to satisfy an existing demand 
or create one sufficient to absorb the 
potential volume from the enormous 
pulp mills of our country. For every 
ton of chemical pulp produced there 
is delivered one ton of organic wood 
waste. With the annual pulp pro- 
duction running into millions of tons 
a year the amount of the waste ma- 
terial offers a wealth of prospects. 


and Oysters 


chemist of the Chesapeake Corpora- 
tion of Virginia, West Point, Va. who 
is the author, did not mention in his 
article why a paper mill should be in 
the oyster business, so you will have 
to read the next following article on 
oyster farms to find out the chemical 
connection. There really is one. 
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It is a Chemical Story 







































































































































ra- 
en 
se > THe oyster is this country’s most 
_ valuable sea crop. Yet in the past 55 
the years the crop has shrunk to 90,000,- 
ced 000 pounds, one-half its original size. 
New Jersey and Louisiana, however, 
nly have reversed this trend by improved 
The cultivation methods and by combating 
ate the oysters’ enemies. 
$ to The oyster is a bivalve mollusc, liv- 
sad ing in shallow coastal waters. Unlike 
ee the clam, it suffocates when buried 
saa in mud or sand; to survive it must 
stay on or above the bottom surfaces. 
the 
It feeds mostly on diatoms and dino- 
ee flagellates, microscopic plants which 
— are the “grass” of the sea. These are 
here @ in turn fed by the nitrates, phosphates 
ood and other salts equally essential for 
pro- @ land crops. With the aid of vast num- 
tons @ bers of minute hairlike paddles called 
ma cilia, the oyster passes through its 
$. gills up to a barrel a day of sea water, 
from whici: it filters out these micro- 
scopic organisms. Digestion is rapid, 
and soon the nutrients and delicate 
flavor of these little plants are in- 
corporated in the oyster. Most of this 
nutriment is stored as animal starch 
or glycogen, giving the bivalve a 
slightly sweet taste and making it 
‘pora & easily digestible. 
. who ; 
his As spring turns into summer (the 
in his > : 
is months without R’s), the oyster 
Pees changes appearance; its plumpness ap- 
, pears as raised cords of spawn, eggs in 
cle of Th the female, s in th le. Soo 
a a » sperm in the male. Soon 
abit after the temperature rises above 68 
F F., spawning occurs, the eggs and 
MISTRY 
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Although this Sounds Like Biology, 


And Now, Oyster Farms 








Reprinted from Inpustaiat Butietin of Arthur D. Little, Inc. 


sperm being simultaneously cast out 
into the water. The eggs are fertilized 
in the open water and within 24 hours 
microscopic larve are swimming up- 
ward toward the surface, while being 
carried back and forth by the tides. 
At the end of two weeks these larve 
have reached approximately the size 
of a grain of pepper, just visible to the 
naked eye. They now settle against 
some solid object, usually an oyster 
shell on the bottom, cement them- 
selves fast and remain there for the 
rest-of their lives. By scattering shells 
over the bottom, oyster growers cap- 
ture the little oysters and thus obtain 
their oyster “seed,” which may be 
later transplanted for fattening on 
fertile feeding grounds. 

Until the oyster crops started to de- 
cline, the natural beds seemed an in- 
exhaustible source. It became appar- 
ent, however, that unless something 
were done the oyster might become 
extinct. Oyster shells, therefore, were 
scattered on the bottom before spawn- 
ing season to catch the free-swimming 
larve when they settled down to sed- 
entary life. This procedure helped to 
increase the crop by guaranteeing 
more oyster “seed.” In addition, meth- 
ods were developed to protect the 
adult population from attack by star- 
fish, boring snails or drills, and many 
other enemies. Two major problems 
remain, the solution of which will 
place the industry less at the mercy of 
nature’s vagaries and more under 
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man’s control. The first problem is 
the breeding of a faster-growing 
oyster, maturing in one to two years 
instead of the present five or six; the 
second is the scientific feeding of 
oyster crops through fertilizing with 
chemical substances which will in- 
crease materially the productivity of 
microscopic plants in the costal waters. 

A small beginning has already been 
made in determining the nutrients re- 
sponsible for the oyster’s growth, but 
the great discoveries are still in the 
future. It is known that the micro- 
scopic plants on which the oysters feed 
require nitrates and phosphates, but 
other elements are also needed for 
optimum growth. In September, 1941, 
a heavy cloudburst destroyed five 
dams in southern New Jersey and re- 
leased a large volume of water which 
‘drained into Delaware Bay. Within 
two weeks great numbers of the dia- 
tom Skeletonema, the oyster’s favorite 
food, appeared in the Bay and flour- 
ished there for a year. During this 
year oysters which usually shuck five 
pints to the bushel yielded seven, eight 
or even nine pints to the bushel, and 
the Bay’s crop value for the shipping 
year 1941-42 increased by over half 
a million dollars. Determination of 
the chemical substances causing this 
increase in oyster food would permit 
controlled feeding of beds in shallow 
coastal waters by the addition of ferti- 
lizer. 

The Sea-Racs—luxury oysters serv- 
ed on the half shell in hotels and 
restaurants and advertised as the “only 
hand-cultivated oysters in America”— 
are a direct result of oyster research. 


In 1938 the Chesapeake Corporation 
bought all oyster rights in Virginia’s 
York River to protect itself from suit 
by oystermen who blamed declining 
oyster yields on effluent from the com- 
pany’s paper mill. 

Once in possession of these rights, 
the company decided to start an oyster 
department which it set up with the 
help of oyster culture experts. Ac- 
tually the pulp mill discharged prac- 


. tically no waste into the river but used 


it as a source of fuel and chemicals, 
and the real cause of the productivity 
decline proved to be the mudding 
over of the river bottom, which stifled 
the oysters. It was, therefore, decided 
to grow the bivalves on tar-coated steel 
trays supported on heavily creosoted 
wood stringers about six inches above 
the bottom. This method was a modi- 
fication of one developed in 1919 by 
Dr. T. C. Nelson at the New Jersey 
Oyster Research Laboratory, but not 
previously used to any extent com- 
mercially. In these racks oysters grow 
rapidly (a seed oyster increases two or 
three times its original size in a single 
season), are protected from their ene- 
mies living on the river bottom and 
are uniform in shape. As a result of 
being out of water at low tide, they 
develop strong closing muscles. Con- 
sequently, they retain their freshness 
and flavor during shipment and stor- 
age in the shell far better than ordin- 
ary oysters. Although tray-culture of 
oysters is still highly specialized and 
is profitable only for production of 
high-grade barrel stock, its success is 
demonstrated by the presence of Sca- 
Racs on popular menus. 


Girdles and foundation garments with two-way stretch may be 
made in the future with an extruded thread of svnthetic rubbex 
which retains elasticity even through repeated washings. 
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Latest Chemical Patents Cover 


Wide Range of Industrial Interest 


Patents With Chemical Angles 


Important or interesting are some 
of the U. S. patents selected from the 
hundreds granted each week by the 
U. S. Patent Office. Anyone may get 
a copy of a patent by asking for the 
patent by number and sending ten 
cents in coin, money order or Patent 
Office coupon to the Commissioner of 
Patents, Washington, D. C. 


New Carbon Paper 

> Muss, Fuss and time may be saved 
in thousands of offices and places of 
business where carbon paper is used 
when a newly patented paper sand- 
wich consisting of two gelatin or 
cellulose sheets with a layer of thick 
colored liquid between comes into 
use. When the point of a pencil, type- 
writer type or other printing instru- 
ment strikes the paper sandwich the 
gelatin or cellulose sheet on the re- 
verse side of the sandwich is ruptured 
releasing the thick colored liquid onto 
the under-sheet, producing a localized 
stain in the shape and size of the 
mark made by the pencil or type. 
Facts about this new paper sandwich 
are embodied in U. S. Patent 2,374,- 
862, awarded to inventor Barrett K. 
Green of the National Cash Register 
Company, Dayton, Ohio, and assign- 
ed to that firm. 

No Grain Developer 


> PHorocraPHic prints or negatives 
with little or no grain are possible 
when you use a photographic de- 
veloper invented by Albert L. Bunt- 
ing, of Dearborn, Mich. The new de- 
veloper also produces photographic 
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images possessing the desired prop- 
erties of contrast, detail, and sharp- 
ness, especially shadow detail. Coarse, 
grainy pictures are caused by clusters 
of silver particles on the film or print, 
and are a special problem for candid 
camera fans who make pictures on 35 
millimeter film. Since enlargements 
are often made from these small nega- 
tives, they must be as free as possible 
from graininess. 


The new, fast-acting fine grain de- 
veloper for which patent 2,374,921 has 
been awarded is a mixture of five sub- 
stances or compounds. First, there is 
a wetting agent, such as the commer- 
cial Aerosol or Tergitol which aids in 
causing the developer to penetrate the 
“pores” of the photographic emulsion, 
thus facilitating the reaction between 
the silver compound carried in the 
emulsion and the developing ma- 
terials. Next a buffing agent, such as 
borax, maintains the solution as a 
substantially neutral solution. Third, 
soluble bromide, such as ammonium 
bromide, is used as an anti-fogging 
agent to prevent undesired precipita- 
tion of silver uniformly over the 
emulsion. The developing agent sug- 
gested by the patentee is Elon or 
Metol, commercial names for mixtures 
of hydroquinone and monomethyl. 
This developing agent reduces the 
photo-sensitive silver to metallic silver. 
Finally, a preservative, such as sodium 
sulfite, is employed to aid the reduc- 
ing action of the developer. 
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Anti-Knock Motor Fuel 


> Anti-KNock motor fuels of high oc- 
tane value can now be produced 
through the addition of compounds 
of heavy metals other than lead. U. S. 
patent 2,375,236 has been issued to 
Dr. Pharis Miller of Elizabeth, N. 
J., on a basal formula for the anti- 
knock compounds; he has assigned 
rights to the Standard Oil Develop- 
ment Company, by which he is em- 
ployed. 

One compound which Dr. Miller 
regards as especially successful is built 
around the relatively little known ele- 
ment rhodium; the molecule also con- 
tains the carbon monoxide and am- 
monium groups and either iodine, or 
chlorine. For the rhodium, any of 
the following elements may be sub- 
stituted: copper, thorium, lead, chro- 
mium, manganese, iron, nickel or co- 


balt. 
Distillation Purifies Metals 
> A sarer method for preparing the 
metals calcium, strontium and barium 
in pure form is the subject of a group 
of patents, Nos. 2,375,198 to 2,375,201 
inclusive, issued to Dr. Peter P. Alex- 
ander of Marblehead, Mass., president 
of the firm of Metal Hydrides, Inc., 
to which he has assigned his rights. 

Most frequent impurities in these 
light metals are the still lighter metals, 
sodium and potassium. These can be 
driven out by heating in a closed ves- 
sel, at a temperature high enough to 
evaporate sodium and potassium but 
not the other metals. The evaporated 
metals are then condensed and re- 
moved. 

A difficulty has been that as soon as 
the processing vessel is opened, the 
highly inflammable sodium and po- 


tassium are apt to ignite on contact 


16 


with the oxygen of the air. Dr. Alex- 
ander’s new process obviates this by 
placing titanium oxide in the contain- 
er where the two trouble-making met- 
als condense. The sodium and potas- 
sium take up some of the oxygen from 
the titanium compound, so that by 
the time the air strikes them they are 
already oxidized and therefore safe 
against ignition. 

Seaweed Preparation 


> SEAWEED, put to a thousand uses by 
our enemies, the Japs, is offered hon- 
orable employment in many Ameri- 
can industries through a product on 
which patent 2,375,259 has been 
granted to G. W. Stoyle of Wollaston, 
Mass. The seaweeds used belong to 
the group known collectively as Irish 
moss, or carrageen, already known as 
the source of a vegetable gelatin hav- 
ing some food and medicinal uses. 


Instead of the prolonged boiling 
used in preparing the gelatin-like pro- 
duct, Mr. Stoyle’s process involves a 
very short period at the boiling point, 
followed by continued heating at a 
lower temperature, and final clearing 
by centrifugation. The resulting prod- 
uct is a viscous, easily soluble colloid 
which the inventor states has high 
value in making rubber cement, 
paints, inks, dyes and many other 
materials. 


German-Invented Insecticides 
> Enemy-aAien chemical talents are 
represented in patent 2,375,382, issued 


to Kaspar Pfaff of Frankfurt-am-Main 
and five other German inventors. 


. Subjects of the patent are a group of 


new insecticides built around the 
compound known as carbazole. They 
are claimed to be especially effective 
in either spray or dust form, against 
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such tree-infesting pests as brown-tail 
moth and codling moth. Rights in 


































































































































































































































uin- | the patent are assigned to the Win- 
net- | throp Chemical Company. 
tas- | Milkweed Floss 
om }> [mproveMENTs in the method for 
by ] getting milkweed floss out of its pods 
are f and separating it from its seeds, which 
safe Pare responsible for patents 2,375,186 
and 2,375,187, granted to Dr. Boris 
Berkman, Chicago physician who pio- 
s by |neered in the development of this ma- 
non- | trial as a replacement of war-scarce 
. | kapok in safety vests, life floats, etc. 
neri- 
+ on | Concrete Floating Drydock 
been |? Concrete ships and barges have be- 
ston, [come commonplace, though steel re- 
g to | mains the preferred material. Now, 
Irish | however, comes a proposal to con- 
mas | Struct floating drydocks out of rein- 
hav- | forced concrete; U. S. patent 2,375,762 
. has been issued here on a description 
io of such a dock, to Charles'A. D. Bay- 
iling ley of Montclair, N. J. 
én Basic structural units are huge 
ves 4 Tcylindrical caissons of reinforced con- 
oint, F crete, preferably formed by the centri- 
at 4 Tfugal casting process. One or more 
arin Trows of them, laid crosswise and tied 
prod- together with heavy longitudinal 
olloid beams also of concrete, are to form the 
high Foor of the dock. Similar caissons 
ment, F will be set vertically to form the side 
other Fwalls and at the same time furnish 
additional flotation. 
des The inventor points out that by this 
ts are Jmethod it will be possible to build 
issued Jlarge floating docks anywhere in the 
-Main Jworld, using largely local materials, 
“ntors. finstead of following the present prac- 
yup of Ftice of constructing them at some 
d the [large shipbuilding center and then 
They Jtowing them, at great expense and 
fective | trouble, to the places where they are 
gainst Jto be used. 
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Starch Stabilizes Insecticides 
> Makino war-scarce insecticides go 
farther and last longer is the laudable 
purpose behind two patents, Nos. 
2,375,773 and 2,375,774, granted to 
John Carl de Jonge of Grand Rapids, 
Mich. “Mr. de Jonge has assigned 
rights, royalty-free, to the govern- 
ment. 

The two patents cover the applica- 
tion of essentially the same process to 
the two most widely used organic in- 
secticides, pyrethrum and _ rotenone, 
which in their most concentrated 
states deteriorate rapidly when ex- 
posed to air and sunlight. The com- 
pounds are dissolved in chloroform or 
other volatile solvent, which is then 
mixed with fine-grained starch. After 
the solvent has been evaporated off, 
the starch is treated with a solution 
of either a heavy-metal salt, such as 
zinc sulfate or copper chloride, or an 
alkali like sodium hydroxide, or both. 
This treatment not only adds greatly 
to the useful life of the insect killing 
compound but imparts fungicidal 
properties as well, thus giving it a 
double usefulness when dusted on 
orchard trees or crop plants. 

New Dehydrator 

> Quicker dehydration of vegetables 
and fruits, with better retention of 
flavor and vitamin contents, is claimed 
on behalf of a machine involving the 
use of silica gel as an acceptor of 
moisture, on which Mark Shoeld of 
Baltimore received patent 2,376,095. 
Trays of the water-avid substance are 
moved along within a few inches of 
the dehydrating trays, which simul- 
taneously travel in the opposite direc- 
tion, while currents of hot air or other 
gas carry the moisture to the gel. In 
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another part of the machine the mois- 
ture-charged silica gel is reactivated 
by means of hot-air currents, so that 
it can immediately be re-used. Patent 
rights are assigned to the Davison 
Chemical Corporation, of Baltimore. 
Whipped Milk 

> A pevice for producing whipped 
cream, and frothy food products of 
similar consistency from milk, is cov- 
ered by patent 2,375,833, taken out by 
R. M. Urquhart of Montgomeryville, 
Pa. It drives a jet of the liquid 
through a nozzle, at the same time 
sucking air through intakes near the 
rear. 

Polaroid Process 

> A more rapid process for manutac- 
turing light-polarizing transparent 
sheeting is the subject of patent 
2,375,963, issued to Alexander 
Thomas of Weston, Mass., and as- 
signed by him to the Polaroid Cor- 
poration. The sheeting, after impreg- 
nation with iodine, which forms the 
layer of minute polarizing crystals, is 
drawn through a second bath, of plain 
water, which removes the excess io- 
dine. 

Styrene Production 

> Sryrene, which is combined with 
butadiene to make GR-S, most com- 
monly used of synthetic rubbers, can 
be produced from petroleum fractions 
by a number of methods. Patents on 
four such methods have been issued 
here to three chemists on the staff of 
Universal Oil Products Company, of 
Chicago, to which firm all rights have 
been assigned. 

Dr. Gustav Egloff, well-known 
chemist who is director of research for 
Universal, received patents 2,376,532 
and 2,376,533. His process starts with 
a mixture of benzene and ethylene, 
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which combine in the presence of a 
catalyst to form ethyl benzene. The 
latter compound is put through a sec- 
ond catalyzing process with ethane, 
in which a dehydrogenation reaction 
completes the conversion into styrene. 


Somewhat similar is the process on 
which patent 2,376,709 was issued to 
Dr. William J. Mattox, except that a 
mixture of xylene and ethyl benzene 
is used instead of the ethane-ethyl ben- 
zene mixture. A high-octane motor 
fuel is one by-product of this process. 


In the method on which patent 
2,376,549 was issued to Dr. Julian M. 
Mavity, both butadiene and styrene, 
the two ingredients of GR-S, are 
turned out simultaneously. In this 
process the essential materials are 
ethyl benzene and a petroleum frac- 
tion described only as “a normal C, 
hydrocarbon containing at least eight 
hydrogen atoms.” 


Liquid-Cooled Dynamos 

> Tue Liguip-cooinc principle, long 
standard with internal combustion en- 
gines, is applied to electric generators, 
in patent 2,376,441, granted to Harold 
M. Martin of Schenectady, N. Y., as- 
signor to the General Electric Com- 
pany. Tooth-like recesses are cut into 
the rotor, and in these the coolant is 
carried around, held against escaping 
by the opposed smooth surface of the 
stator and by confining baffles at the 
sides. 


Hard-Faced Steel 


> Howarp E. Somes of Detroit, whose 
patent, No. 2,376,517, is assigned to 
Budd Induction Heating, Inc., applies 
to the curved plates in ships’ hulls, 
and especially to submarines, the well- 
known principle that if the outside of 
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a hollow structure is in a state of ten- 
sion and the inside under compres- 
sion, before loading, resistance to 
crushing forces will be materially in- 
creased. Use of modern induction- 
heating methods makes it possible to 
face-harden the concave surfaces of 
curved plates while the opposite sur- 
faces are left unhardened. During the 
process compression is built up in the 
hardened face, and relative tension 
in the unhardened portion. 
Oilseeds Treated 

> Dr. A. M. Actscnut and M. L. 
Karon, of the Southern Regional Lab- 
oratory of the U. S. Depariment of 
Agriculture at New Orleans, have dis- 
covered how to keep cotton seed and 
other oilseeds from spoiling by treat- 
ing them with ammonia ‘vapor or 
otherwise “putting them on the alka- 
line side.” It is thus possible to spread 
out the oil-pressing season over a long- 
er period of time. Rights in their 
patents, No. 2,376,568 and 2,376,852, 


are assigned royalty-free to the gov- 
ernment. 


Tra nsparent 


> TRANSPARENT FILM is now being 
used in place of conventional heavy 
rubberized fabric for the canopy of 
oxygen tents. These tents are used in 
the treatment of pneumonia, heart 
disease, post-operative and similar 
cases where air conditioning and oxy- 
gen therapy are combined. With the 
air conditioning feature alone, the 
tents are used for cases involving car- 
bon monexide poisoning, heat pros- 
tration, asthma, for sufferers from hay 
fever and other ailments caused bv 
pollen. 


Developed by co-operative research 
involving the Continental Hospital 
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Edible Glue 


> GLUE cAN BE made edible, despite 
popular feeling to the contrary. A 
process for making such edible glue 
the carrier for meat-flavor, soybean 
meal, ground dehydrated vegetables, 
and the like in dry, granular bouillon 
powder is the basis for patent 2,376, 
486, issued to Siegwart Hermann and 
Marianne Hermann Hahn of New 
York, and Herbert H. Dorer of New 
Brunswick, N. J. The ill taste and 
odor of the glue are taken away by 
prolonged boiling in an acid solution. 


Preserving Microorganisms 


> In patent No. 2,376,333, obtained 
by Dr. Peter A. Ark of the University 
of California, and assigned to the re- 
gents of that institution, living yeast 
cells, milk-conditioning bacteria and 
other microorganisms are embedded 
in a solid or jelly-like medium for 
prolonged preservation at low tem- 
peratures. They can be made active 
again by liquefying the medium at 
about 55 degrees Fahrenheit. 


Oxygen Tents 


Service, Cleveland, and the Goodyear 
Rubber Company, producers of the 
transparent film known commercially 
as Pliofilm, the new oxygen tents have 
distinct advantages over old-type rub- 
berized tents. 


Since the film is transparent, it is 
possible to keep patients under con- 
stant observation. The tent canopies 
can be discarded after use, thus elim- 
inating the danger that a new patient 
may become infected from a previ- 
ously-used canopy. Discarding the 
canopies saves valuable man-hours 
needed formerly for cleaning and ster- 
ilizing the canopies after each use. 
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Many Plants That Scatter Pollen 
Fail to Cause Sneeze Allergies 


Many Pollens Innocent of Hayfever 


by Dr. Frank THONE 


> Very Frew of the many species of 
plants that scatter their pollen to the 
winds are responsible for hayfever 
cases. 


Hayfever victims begin sneezing 
and sniffling early in spring, and keep 
it up until a plant-killing frost cuts off 
the supply of misery-bringing pollen. 
There are, however, two crescendos 
in the annual chorus of involuntary 
explosions. The first (and lesser) co- 
incides with the blossoming of grasses 
and the narrow-leaved plantain; the 
second (and worst) comes with the 
mass shedding of pollen by the rag- 
weeds. Many innocent flowers are 
falsely accused, and some trouble- 
makers escape unsuspected. 


A new summing-up of all available 
evidence has just been published in 
book form by a botanist who has 
made hayfever pollens and the plants 
that produce them the subject of his 
life research, Dr. Roger P. Wode- 
house (Hayfever Plants: Chronica 
Botanica Company). In it he lists not 
only the plants known to be the chief 
sinners against the peace of the hu- 
man nose, but the lesser offenders al- 
so; and he performs a service for in- 
nocent suspects by showing up the 
paucity of the evidence against them. 


Only half-a-dozen herbaceous fami- 
lies harbor hayfever weeds: grasses, 
composites (notably the ragweeds, of 
course), chenopods, pigweeds, plan- 
tains and docks. And there are only 
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eight families of woody plants whose 
pollen makes nasal linings swell and 
eyes turn red; they range from bir- 
ches and beeches through maples and 
ashes. 


Even within any given family there 
are usually only a few irritating mem- 
bers. Thus, among the cockleburs, 
closely related to the ragweeds, only 
one or two species produce enough 
pollen to be worth bothering about. 
Again, while the English or narrow- 
leaved plantain is perhaps the worst 
of the provokers of early hayfever, its 
two nearest relatives in this country 
figure hardly at all as sneeze-produc- 
ers. 


Mere abundance of wind-carried 
pollen does not suffice to convict a 
plant as an offender. Dr. Wodehouse 
points out that the whole great group 
of conifers—the pines, spruces, firs, 
etc.—cast enormous quantities of. pol- 
len to the winds every spring, yet only 
the sub-group comprising the juni- 
pers, cypresses and their immediate 
kin, are known to be really trouble- 
some hayfever causes. Again, while 
several grass species make many 
sneezes, the even more abundant pol- 
lens of sedges and cattails seem to be 
quite innocent. A pollen must be not 
only abundant and wind-borne, but 
specifically capable of causing the pe- 
culiar kind of poisoning known as al- 
lergy, to rate a place in the hayfever 
rogues’ gallery. 
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Chem Quiz 


Can You Neutralize Them? 


> Tuese pairs of acids and bases will 
react to form salts. After you have 
written the formulas for the equa- 
tions turn to page 38 and give your- 
self 20 for each one you got right. 


1. Caustic Potash + Prussic Acid 

2. Baryta Water + Oil of Vitriol 

3. Spirit of Hartshorn + Spirit of 
Nitre 

4. Slaked Lime + Muriatic Acid 


5. Magnesia Alba + Spirit of Salt 


Air Forces Use Most Photographs 


> By muvitary necessity, the Army 
Air Forces have become the world’s 
largest users of photographic film, 
paper, and equipment, reports Maj. 
Gen. Bennett E. Meyers, director of 
the Air Technical Service Command, 
Wright Field, Ohio. More than 20,- 
00,000 photographs a month are 
made for military purposes. 


These photographs, many of which 
are made from airplanes flying over 
enemy territory on recomnaissance 
missions, show the enemy’s industrial 
areas, military installations, rivers and 
roads, and deployment of troops. After 
being analyzed by air intelligence of- 
ficers, the information contained in 
the photos is transmitted to our bomb- 
ing squadrons, land armies, and am- 
phibious forces. Gen George S. Pat- 
ton once stated that he would not 
move a single man unless he had 
photographs of the place that the man 
was to move to. Without these photo- 
graphs, our military forces would 
suffer a much larger number of casual- 
ties, to say nothing of the valuable 
planes and equipment. 


One aerial reconnaissance group 
averages 60 missions a day, with a 
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minimum of 180 cameras used. Each 
camera carries a 200-foot roll of film, 
on which 250 pictures can be made. 
Thus one group alone exposes 45,000 
negatives in a single day. Approxi- 
mately 50 to 60 prints are made from 
a large proportion of these negatives 
for distribution to essential persons. 


In addition to reconnaissance pho- 
tographs, other types of pictures are 
taken including training films and 
still pictures, still photographs of 
equipment, artillery fire control pic- 
tures, fighter gun camera pictures 
that reveal new types of aircraft in 
use by the enemy and the vulnerable 
points on these planes, and still other 
types of pictures for use in preparing 
maps and charts. 


In an effort to conserve photo- 
graphic film and paper, technicians at 
the ATSC photographic laboratory 
have produced a new developer that 
makes it possible to use photographic 
paper which has become fogged by 
age. Chemical costing $1,000 saves 
over $100,000 worth of paper that 
would otherwise have to be thrown 
away. 
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Steel Chemists Find Old 
Foe Has Some Virtues 


Phosphorus Helps Rust Problem 


> Lone REGARDED as an “impurity” 
and a “nuisance element” in the iron 
ores from which steel is made, phos- 
phorus is now proving of value as an 
alloying agent in certain selected ap- 
plications. 

In a current study of alloying ele- 
ments which may be added to steel 
to combat atmospheric corrosion, C. P. 
Larrabee, Research Department, Car- 
negie-Illinois Steel Corporation, a U. 
S. Steel subsidiary, gives phosphorus 
a high rating as a foe of destructive 
rust. “Phosphorus has a very marked 
beneficial effect upon the atmospheric 
corrosion resistance of copper steel” 
and “phosphorus in combination with 
other alloys increases the atmospheric 
corrosion resistance of many alloy 
steels, especially in an industrial at- 
mosphere,” he writes in interpreting 
the results of long-time tests which 
will be published in a new “Corrosion 
Handbook” being prepared by the 
Electrochemical Society, Inc. 

Mr. Larrabee’s technical paper sums 
up the results of many tests in many 
atmospheres—the humid industrial 
atmosphere of Frodingham, England, 
the semi-tropical atmosphere of 
Khartoum, Egpyt, the industrial at- 
mosphere at Kearny, N. J., the strong- 
ly corrosive atmosphere in Pittsburgh, 
Pa., and the milder one in Annapolis, 
Md. Even in cast iron, Mr. Larrabee’s 
studies show, the corrosion rate of 
specimens “containing 1 per cent 
phosphorus was about the same as 
that for copper steel.” Copper Besse- 
mer steel sheets, which contain phos- 
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phorus, he found, were “the most re- 
sistant in the test.” 

In an earlier technical paper on 
“The Manufacture and Properties of 
Killed Bessemer Steel,” E. C. Wright, 
Assistant to the President, National 
Tube Company, another U. S. Steel 
Corporation subsidiary, wrote: “Al- 
though many statements are found in 
the literature which imply that both 
phosphorus and nitrogen tend to 
cause brittleness and lack of ductility 
in steel, thousands of tests on the 
thoroughly killed Bessemer steel . . . 
show that ductility and toughness of 
this material are equal to open hearth 
steel of similar hardness and tensile 
strength in spite of the presence of ap- 
preciable amounts of nitrogen and 
phosphorus.” The superior creep re- 
sistance (resistance to minute and 
slow stretch under long-time loading 
and at varying high temperatures) of 
killed Bessemer steel, he adds, “is 
largely due to its phosphorus content.” 

In addition to ductility, toughness 
and creep resistance in this type of 
phosphorus-bearing steel, Mr. Wright 
praised highly its superior welda- 
bility. In the conclusions of his paper, 
he wrote: “The ease of welding and 
the metallurgical effects adjacent to 
welds of the killed Bessemer steel are 
better than for open hearth steel of 
the same tensile strength.” 

In another paper, “Bessemer Steel 
for Seamless Pipe,” J. Jay Dunn, As- 
sistant to the Vice President of Na- 
tional Tube, and Mr. Wright state that 
“investigations of the properties of the 
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steel herein described (fully killed 
Bessemer) indicate clearly that phos- 
phorus in the amounts found in this 
type of steel is not detrimental, but 
actually a highly desirable alloying 
element.” Although Messrs. Dunn 
and Wright admit science has not 
yet established how high a level of 
phosphorus can be permitted, they 
say that “at least phosphorus contents 
up to 0.2 per cent will have a positive 
engineering value for many _pur- 
poses.” 

Other investigators have found that 
in low carbon steels phosphorus with- 
in limits increases hardness, tensile 
and yield strength, produces a high 
yield ratio with little loss of forma- 
bility by bending, of static ductility, 
and, short of an abnormal quantity 
of this interesting element, without 
serious loss in impact resistance. Some 
metallurgists report that steels con- 
taining phosphorus, provided they are 
low in carbon content, are serving ex- 
cellent purposes in high temperature 
applications, that phosphorus added to 
steel induces strong resistance to de- 
formation under sustained loads at 
elevated temperatures in long-time 
tension and creep tests, and that these 
steels show up satisfactorily in notch 
toughness tests as heat-treated and al- 
so after exposure to temperature in 
creep tests. 

These many statements are made, 
of course, with reservations. There 
are limits to beneficial phosphorus 
contents. For the most part, phos- 
phorus is definitely harmful in steels 
already made hard by carbon. In fact, 
large amounts of carbon and phos- 
phorus are regarded by metallurgists 
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as mutually incompatible. As stated 
by Dr. John Johnston, Director of Re- 
search, United States Steel Corpora- 
tion Research Laboratory, in a 1934 
technical address, “Phosphorus may 
be considered an alloying element 
similar to carbon, but some three and 
a half times at potent.” 

The findings on corrosion resistance 
do not mean, either, that phosphorus, 
which is relatively inexpensive to add 
to steel and is found plentifully in 
many iron ores, will effectively banish 
rust. Mr. Larrabee says the rust on 
this type of steel is more adherent and 
of finer texture than even the rust 
formed on copper steel. Researchers 
have found that the patina which 
quickly forms on steels containing 
phosphorus, being fine and adherent, 
serves to protect the steel to a greater 
degree than is the case with other 
steels. 

Among the open-hearth phos- 
phorus-bearing steels, ‘“Cor-Ten,”’ 
which is used broadly in the railroad 
car field, contains also copper, chro- 
mium, silicon, and nickel. [t has a 
yield strength of approximately 50,000 
pounds per square inch and a tensile 
strength of 70,000 pounds per square 
inch or more, with about 22 per cent 
elongation. The atmospheric corro- 
sion resistance of Cor-Ten is estimated 
at four to six times that of plain car- 
bon steel, twice that of ordinary cop- 
per-bearing steel. Its high resistance 
to corrosion, coupled with high 
strength, enables railroad car build- 
ers to increase load-carrying capacity 
of their cars by reducing their dead 
weight. 


Zinc alloys, widely used in die castings, have a melting point 


of 716 degrees Fahrenheit. 
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Washable Gloves, Spongable Tablecloths, 
Waterproof Hosiery, Promised for Future 


Plastic-Plated Textiles 


> Dainty wnirte gloves that may be 
washed under a faucet while still on 
the hands, and damask linen table- 
cloths from which spilled gravy may 
be wiped with a damp rag, are proba- 
bilities of the future if the fabric in 
the article is coated with a transparent 
plastic that does not materially alter 
its appearance or feel. This coating 
is now in extensive use in military 
fabrics but soon will be available for 
civilian purposes. 

Application of plastics to the outer 
surfaces of fabrics is not new, but 
where employed, as in making kitchen 
oil cloth and rubberized raincoats, 
they changed the appearances and 
feeling of the cloth. The new method 
is with the use of vinyl butyral, and 
the invisible coating is so thin that 
its presence can hardly be detected. 

Scientists of the Monsanto Chem- 
ical Company were assigned the job 
early in the war of finding ma- 
terials with which to replace natural 
rubber for water-proofing and to ex- 
tend the life of textiles. Intensive and 
concentrated research was begun even 
before the outbreak of the war closed 
off the nation’s supply of natural rub- 
ber. 

They turned to vinyl butyral, a plas- 
tic previously used almost exclusively 
as an interliner material in automobile 
safety glass. This material was avail- 
able, and was quickly modified to 
meet textile requirements and those 
of rubber processing methods. It is 
now suitable for many uses, not only 
in coating fabrics, but also in the 
form of a free film, free in the sense 
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that the plastic is used alone and not 
attached to a fabric. 

Sheer hosiery, girdles and founda- 
tion garments that resist perspiration, 
seat covers immune to grease and oil, 
fish lines, insect screens, and many 
other articles are being made with an- 
other, a relatively new plastic yarn 
called Plexon. It is produced in vari- 
ous colors, smooth or rough, fine or 
heavy, glossy or dull, stiff or soft, and 
transparent if desired. In reality, the 
yarn is a plastic-coated cotton, rayon 
or fiberglas thread. 

Seventeen different formulae are 
used at present in making this yarn, 
and in them all the various resins, 
plasticizers and solvents, in various 
combinations, can be used. By vary- 
ing the formula, different physical 
properties are obtained. The yarn can 
be made water- and moisture-resistant, 
flame retarding or immune to mild 
acids, perspiration, oil and grease, as 
desired, and resistant to alkali, alco- 
hol and gasoline. It is a product of 
Freydberg Bros.-Strauss, Inc., New 
York, developed by two French sci- 
entists. 

It can be woven, knitted, braided, 
or knotted to produce many types of 
fabrics, and can be handled by regu- 
lar textile machinery without major 
adjustments. Its strength and _ stiff- 
ness is increased by additional applica- 
tions of the plastic coating. It can be 
finished in various forms as oval, 
square or triangular, if desired, by 
passing it through dies of different 
shapes. It is now made in 120 dif- 
ferent shades. 
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Fluorescein Dye Saves Aviators’ Lives 


> Over a THIRD of those rescued at 
sea in the war owe their lives to the 
lifejacket “dye marker,” a water 
proof bag-full of uranine, the sodium 
salt of fluorescein. 

A pound of the dye will color ap- 
proximately an acre of ocean a bril- 
liant yellowish green, easily detectable 
against the dark background of the 
sea. The dye for hundreds of thous- 
ands of the markers has already been 
made as standard equipment for rub- 
ber rafts and life jackets. 

Other uses of the uranine “dye 
markers” include dropping them from 
planes to mark for surface vessels 
the spot where an enemy subma- 
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rine has been spotted from the air; 
depth charge markers, and “drift- 
signal” markers for both Army and 
Navy. Uranine dye is so powerful 
that one part of it is detectable in 
16,000,000 parts of water. 

The demand for this essential war- 
time product has been so great that 
the manufacturer, The Calco Chem- 
ical Division of the American Cyana- 
mid Co., has been forced to utilize 
materials and equipment normally 
used for other products. For instance, 
the department which produces azo 
dyes, widely used in the textile, paper, 
leather, gasoline, paint, food, drug 
and cosmetic industries, has produced 
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the intermediate for uranine at the 


sacrifice of its normal dye production. 


Compared to 1940 production, the 
1944 production of uranine by the 


company was expanded over 42,000 
per cent. 

The photograph taken three min- 
utes after pulling rip flap shows wide 
dispersal of dye around an aviator. 


Scrap Aluminum Recovered Chemically 


> Recoverinc valuable aluminum for 
re-use from crushed, war-weary, crash- 
ed, or obsolete planes has been speed- 
ed up by a new process that literally 
dissolves the aluminum from whole 
sections of these planes. This new 
method, developed by the Aluminum 
Company of America in cooperation 
with the Air Technical Service Com- 
mand, eliminates all need for sorting 
metals before the aluminum is melted 
down and gives an end product of 
pure, high grade aluminum ready for 
reprocessing. The aluminum obtained 
from alloys and other metals coated 
with aluminum is for all intents and 
purposes the same as aluminum 
manufactured from bauxite. 

Whole sections of wings and fuse- 
lage are placed in a bath of caustic 
soda. This caustic soda dissolves the 
aluminum in the planes, while any 
steel nuts and bolts, rivets, copper 
piping, bronze bushings, rubber or 
other non-aluminum parts are not 
attacked by the caustic and remain in 
solid form. Aluminum alloying ele- 
ments are not attacked by the caustic, 
and as is the case with other non- 
aluminum parts they can be removed 
readily from the sludge. Thus scrap- 
ped planes are taken apart quickly by 
chemicals, instead of by tedious hand 
labor. 

After filtering out the solid impuri- 
ties from the sludge, the aluminum 
bearing liquor is transformed into pure 
aluminum oxide by the Bayer pro- 
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cess. This is accomplished by pump- 
ing the liquor into precipitating 
towers as high as six story buildings 
and allowing it to stand and cool. In 
time, crystals of aluminum hydroxide 
begin to settle out. These crystals are 
removed and washed to free them of 
caustic soda. Then they are heated 
white hot in large rotating kilns to 
drive off any moisture and leave com- 
mercially pure aluminum oxide, or 
alumina. The caustic soda recovered 
can be re-used. 

The aluminum oxide can be pro- 
cessed into any desired form by stand- 
ard methods, about which there is 
nothing new. Other parts, such as 
rivets, rubber, and so on can also be 
salvaged. 

The chemical stripping of alumi- 
num from wrecked planes makes pos- 
sible the conservation of the coun- 
try’s high-grade bauxite reserves and 
man-hours required to mine bauxite. 
If this process had been available at 
the time of the scrap aluminum drive 
in 1942, when housewives turned in 
to the government their aluminum 
pots, pans, and skillets, those cooking 
utensils could have been processed 
and used in aircraft construction. As 
it was, they were of little value, since 
the large number of different mix- 
tures and alloys of aluminum used in 
cooking utensils made it impossible to 
identify and sort the vast quantity 
turned in. Most of this material was 
melted down into low-grade metal. 
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How to Plan Your Meals 
And Avoid Nutrition Ills 


Hints on Food and Diet 


by JANE STAFFORD 


The medical staff writer of Science 
Service surveys the current scene and 
reports on new developments of in- 
terest to the kitchen chemist. 


Protein Without Meat 


> Ir you have been worrying about 
whether your meals are sufficiently 
nourishing when you cannot get meat, 
you can stop worrying. You may, how- 
ever, need to plan your day’s meals 
more carefully, giving thought to the 
kinds of meat substitutes you choose. 
Meat is a valuable food because it fur- 
nishes some vitamins and is a very 
good source of high quality protein. 
This last is a must in the diet because 
protein is needed to build and repair 
body tissues. Not only muscle but 
blood, the substances that help fight 
disease germs and the enzymes which 
carry on vital chemical processes in 
the body are made of protein. 

However, in spite of wartime short- 
ages, we in the United States have “an 
abundance of protein required for 
building and repair of body tissues,” 
food specialists of the U. S. Depart- 
ment of Agriculture state. 


Nutritionists, it is pointed out, have 
never suggested that we would get 
all of our day’s protein allowance 
from meat or other animal sources 
such as poultry, fish, eggs, milk and 
cheese. Most plant foods furnish some 
protein. Peas and beans, nuts and the 
cereals are such foods. True, this 
plant protein does not contain all the 
material needed for tissue building 
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and repair. But by mixing the pro- 
teins, highly nourishing combinations 
can be made. Macaroni and cheese 
and meat and vegetable stew are fa- 
miliar examples, but other good ones 
are oatmeal and milk, and milk-and- 
egg custard corn pudding. Eating 
brown bread with baked beans, Bos- 
ton style, lets the wheat protein from 
the bread step up the protein of the 
beans. 

You need not worry about getting 
fat from eating more cereals because 
these days you are eating less sugar 
and fat. 

Figuring Protein 

> Some oF you may be wondering, as 
you select your meat substitute for 
the day, which one comes closest to 
giving the same food value as the 
meat you would like to be eating. 
About the best thing I have seen for 
giving this information simply is a 
food value chart published by the 
New York State College of Home 
Economics at Cornell University. It 
was prepared by Grace Steininger and 
Evelyn Lorenzen. Besides giving in- 
formation on protein values, it pro- 
vides a simple way of scoring the 
nourishing value of the entire day’s 
diet for each member of the family. 

The values are based on the 
amounts of proteins, vitamins, min- 
erals and calories recommended by 
the National Research Council. The 
amounts are given in percentages, tak- 
ing the amount recommended for a 
moderately active man as 100. 
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From this score you find, getting 
back to the protein, that six slices of 
bread, would furnish 18% of the 
100% for the day. This may not 
seem like much, until you compare 
it with some meat figures. From one- 
quarter of a pound of pork, weighed 
as purchased, you get very little more 
of the required protein. The pork 
figure is 20%. Liver, beef, veal, lamb 
and poultry furnish 25% of the day’s 
allowance per quarter pound each. 


One-half cup of cottage cheese 
furnishes 25% of the day’s protein ra- 
tion. One ounce of American cheddar 
cheese and one cup of pasteurized 
milk each furnish 10%. So do three- 
fourths of a cup of fresh peas and 
one egg. 


Potatoes may surprise you. One 
medium Irish or sweet potato furn- 
ishes 3% of the day’s protein ration 
for a moderately active man. This is 
the same as one slice of bread or one 
ounce of cereal. Dry beans and peas 
furnish 6% per one-half cup cooked. 
Nuts furnish 6% per ounce. 


e 

Of course in choosing foods you 
must consider other nourishing fac- 
tors they furnish such as vitamins and 


minerals. And the protein in the 
vegetable, cereal, bread and nut group 
is not the same quality as in the meat, 
eggs, milk and cheese group. Suitable 
combinations will step up the quality 
of the plant proteins. 


Not Bad for Waistline 


> Tuose oF you with waistline wor- 
ries need not be afraid of the extra 
cereals and potatoes in wartime meals. 
Of course, if you are watching your 
weight and diet for health reasons, 
you should consult your physician 
about changes in it. If the cosmetic 


28 


angles—or curves—are the only ones 
worrying you, you will probably find 
that the potatoes and the macaroni 
and other cereal foods will not cause 
you to gain weight. 


One reason is that you probably are 
getting more physical exercise and 
doing more physical work. Many war 
jobs call for strenuous physical ac- 
tivity and many office workers are 
walking more, riding less and doing 
housework and gardening besides. 


Another reason why increasing your 
potato and cereal food allowance will 
probably not affect your weight is 
that your fat and sugar allowance has 
been much reduced. The gravy, but- 
ter or other fat that used to go on 
potatoes was what piled up the cal- 
ories. One medium-sized potato by 
itself has about 100 calories, no more 
than an apple and only half the cal- 
ories of a medium-sized piece of pie. 
Potatoes, however, rate high as a 
cheap energy food and also furnish 
vitamin C, some B vitamins, iron and 
other important minerals. 


Cereals, whether you eat them as 
breakfast food, in bread or in some 
other form at other meals, furnish 
some minerals, vitamins and protein, 
as well as energy. Be sure to include 
more fruits and vegetables in your 
meals when you eat more cereal or 
grain foods, to include those vitamins 
and minerals the cereals do not fur- 
nish. 


Remember that you get the most 
food value from potatoes when they 
are, cooked in the jackets and that 
boiling conserves more vitamins than 
baking. When raw potatoes are called 
for, as in soups and scalloped dishes, 
peel them as thin as possible. 

Potatoes should be stored in the 
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dark or well covered with cloth or 
paper. Light gives them the green 
spots that arc harmful to eat. 


Drastic Diet Changes 


> Don’r CHANGE your diet every time 
you read about a new discovery in 
nutrition. This, in essence, is the 
warning given by Dr. C. A. Elvehjem, 
University of Wisconsin vitamin re- 
searcher, at an American Chemical 
Society meeting. 

Many parents, for example, prob- 
ably have read about the discovery 
that depriving mice of vitamin B; 
increased their resistance to the in- 
fantile paralysis virus. They probably 
wanted at once to try that seemingly 
easy way of protecting their children 
from the dreaded polio. If they asked 
their doctor, he undoubtedly remind- 
ed them that lack of vitamin B, leads 
to beriberi, another dreadful disease. 


Some years ago scientists found that 
vitamin D, vitamin C, calcium and 
phosphorus are necessary for strong, 
healthy teeth. But people who eat 
plenty of these vitamins and minerals 
in their daily diet still get cavities 
in their teeth. This however, is no 
reason for not continuing to eat the 
foods that supply these substances. It 
will probably take these plus some 
other, undiscovered factors to elimi- 
nate tooth decay. 


Scientists do not yet know all the 
answers about diet and its effect on 
health. They are getting the. an- 
swers piecemeal, one fact at a time. 
They have recently found that the 
kind of carbohydrate, or starchy food, 
as well as the amount in the diet is 
important in controlling tooth decay. 
Here is another recently learned fact: 
A large amount of fat may tend to 


Jury 1945 





reduce tooth decay. That fact can- 
not be applied by itself, either, be- 
cause a large amount of fat may al- 
so tend to reduce the manufacture of 
vitamins in the intestinal tract. 


This all shows that all the chem- 
icals in food taken altogether, not 
just some of them, are important for 
good health. The studies on vitamins 
and viruses show that it is possible to 
influence resistance to disease through 
diet. When all the facts are known, 
however, it will probably be seen, Dr. 
Elvehjem said, that the effect is not 
due just to one vitamin or food chem- 
ical but to the ratio of several dif- 
ferent ones. 


Bright Canned Fruits 


> A way nas been found for home 
canners to keep their fruits from turn- 
ing dark in the jars and developing 
an off flavor. It consists in adding vita- 
min C to the fruit during canning. 
Research showing that this will work 
and how the housewife can apply the 
findings is reported by J. J. Powers and 
Dr. C. R. Fellers, of Massachusetts 
State College, in the Journal of Home 
Economics. 


The home canner gets her vitamin 
C in tablets at the drug store. An- 
other related chemical will do the 
job, too, and is cheaper but because 
of the war it is not now available 
commercially. Each vitamin C tablet 
sold in drug stores is made to contain 
either 25 milligrams (abbreviated 
mg), 50 mg or 100 mg of the vitamin. 
The label tells which. 


For each pint jar the home canner 
should use one and one-fourth tablets 
of the 100 mg strength, or two and 
one-half tablets of 50 mg strength, or 
five tablets of the 25 mg strength. If 
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the label gives the strength in Inter- 
national Units, abbreviated IU, in- 
stead of milligrams, divide by 20 to 
convert into milligrams. If the 

tency of strength is 2000 IU, this is 
equivalent to 100 mg and you use one 
and one fourth tablets for each pint 
jar. The 25 mg (500 IU) strength 
tablets would be easier to use, since 
they do not have’ to be divided. 


This method of keeping home can- 
ned fruit from darkening is not ex- 
pensive, however. Mr. Powers and 
Dr. Fellers estimate it, on the basis 
of prices in drug stores in their town, 
at between one and two cents per 
pint jar when the 100 mg tablets are 
used. 


The vitamin tablets are put into 
the jars before they are filled with 
the fruit. All the other details of the 
home canning procedure are follow- 
ed as usual. If quart jars are used, of 


course twice the amount of vitamin 
should be put in each of these larger 
jars. The method is good for pears, 
peaches and plums. It does not keep 
home canned applesauce from darken- 
ing though it improves its appearance. 
Darkening of the applesauce depends 
more on the variety of apple. 
Vitamin C prevents surface dark- 
ening and development of off flavor 
by preventing oxidation, the cause of 
the condition. Even commercial can- 
ners must face this problem. They 
can overcome it more easily than the 
housewife, however. For one thing, 
there is less headspace in the usual 
commercial jar, so there will be less 
oxygen to cause deterioration. The 
commercial canner, moreover, vacuum 
seals his jars, which means less air is 
entrapped, and he can, if necessary, 


deaerate the food. 
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Avoid Botulism > 


> Besipes guarding against botulinus 
poison developing in home canned 
foods, housewives have another 
danger point to watch in connection 
with this poison. This is in the han- 
dling of left-over foods. Cooked, un- 
canned food may develop this poison 
if it placed in a jar, sealed and held 
over for later use, Dr. J. Russell Esty 
of the University of California warns. 


The poison is formed by a micro- 
organism called Clostridium botu- 
linum. It gets into the food from the 
soil or dust. Its spores are not des- 
troyed by ordinary cooking. That is 
why pressure-canning is necessary for 
foods that may contain this organism, 
such as non-acid fruits and vege- 
tables. 

If left-over food that happens to 
contain this organism—which you 
cannot tell by looking at it—is allow- 
ed to stand at room temperature or 
even in a cooler, the botulinus poison 
may form in a few hours. If the food 
is kept in a refrigerator, there is no 
danger. Likewise, Dr. Esty points 
out, botulism spores do not develop 
unless the jar is sealed. This is be- 
cause they do not grow where they 
can get plenty of oxygen from the 
air. 

Although the spores of the botu- 
linus organism cannot be killed by 
ordinary cooking, the poison they 
form can be destroyed by boiling. The 
food should be boiled vigorously for 
15 minutes, mixing thoroughly while 
it is boiling to be sure all parts get 
this heat treatment. 

However, food that has been boiled 
to make it safe may later develop 
more poison if tightly covered and 
stored at room temperature. 
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If the food looks and smells right 
after the boiling treatment it prob- 
ably is safe. If it looks or smells queer, 
do not taste it. One taste may be 
enough to kill you. Destroy the food 
by burning it or treating it with lye 
so that neither persons, animals, nor 
poultry will get any. 

Make Sugar Go Farther 

> Cake crumss and dried fruits can 
be used to make sugar supplies go 
farther. Honey, molasses, corn or 
maple sirup may be used instead of 
sugar in baking. 

Extra juice saved from canned or 
cooked fruit may be used in sauce for 
puddings and fritters; to moisten and 
sweeten crumbs for brown betty and 
sweeten and add flavor to gelatin des- 
serts, point out food specialists of the 
War Food Administration. 


Crumbs saved from cake and 
cookies cut in half the amount of 
sugar needed for bread puddings. 

Marmalade, jam or preserves spread 
on warm cake make an excellent sub- 
stitute for cake frostings and fillings, 
which call for considerable sugar. 
Sheet cakes require only half as much 
frosting as layer cakes. 

Fillings for pies, turnovers and 
tarts can be made with steamed dried 
fruit, rich in natural sugar. A good 
filling for layer cake is made of chop- 
ped dried fruit, mixed with nuts and 
moistened with honey or corn sirup. 
Fill baked apples or pears with raisins 
and sirup or honey instead of using 
sugar. 

Fresh fruits should be served as des- 
sert frequently, especially during the 
summer months. Fruit salad may also 


take the place of a sugar-consuming 
dessert. 
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A bit of salt, added to the cake 
frosting, pie filling or pudding, accen- 
tuates the sweetness. Less sugar is 
needed to sweeten cooked fruit if it 
is added after instead of before cook- 
ing. 

Cornstarch or tapioca cream pud- 
ding may be made with half the usual 
measure of sugar if a tablespoon of 
sirup is put in the bottom of each 
serving dish before filling with pud- 
ding. 

These hints will be especially help- 
ful in feeding crowds at community 
picnics and large suppers this sum- 
mer. Assembled by industrial feeding 
specialists of the War Food Adminis- 
tration for the use of chefs and die- 
titians in restaurants, cafeterias and 
hospitals, they will help your own 
sugar supplies last longer. 
Vitamins Help Manpower 
> A GAIN IN manpower of 4.1% by 
conservative estimate was achieved in 
one year at the Lockheed Aircraft 
Corporation through a vitamin sup- 
plement given a group of its workers, 
Dr. Henry Borsook, of California In- 
stitute of Technology, reports. 


The gain was made up of 6.6 work- 
ing days per man per year through 
improved work performance; 2.3 days 
from a reduction in absenteeism; and 
1.6 days from reduced turnover. 


Improvement in industrial morale 
is considered the major factor re- 
sponsible for the effect of the vitamin 
supplement, according to Dr. Bor- 
sook’s report in the Milbank Memo- 
rial Fund Quarterly. The Milbank 
Fund is one of 12 organizations, in- 
cluding government agencies and in- 
dustrial concerns, which supported 
the extensive study. 
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The vitamin supplement consisted 
in vitamins A and D from fish liver 
oil, three synthetic B vitamins (By, 
Bs, and niacinamid) and synthetic 
vitamin C. Besides this the supple- 
ment contained calcium. These were 
given twice a day, five days a week, 
for one year. A group of dispensers 
saw to it that every worker in the 
study got and swallowed his vitamin 
pills. 

The workers in the project were a 
highly selected group of young men, 
exceptionally interested in their work. 
Examination before the vitamin sup- 
plement was started showed no signs 
of acute or severe diet deficiency dis- 
ease. No dramatic results were there- 
fore to be expected from the extra 
vitamins and calcium. Diet histories 
showed that they were eating about 
the same foods at the end of the study 
as at the beginning. 


The men all volunteered for the 
study, and therefore were probably in- 
terested in improving their health, 
had initiative when there was a 
chance to do something about it, and 
were in a cooperative frame of mind. 


These traits in a worker make for 
better ‘industrial morale, Dr. Bor- 
sook points out. This is another rea- 
son why dramatic results from the 


vitamin supplement would not be ex- 
pected. Improvement in work per- 
formance and reduction in absentee- 
ism in such a group would therefore 
be more impressive, it is suggested, 
than in one made up of workers with 
lower morale and poorer health at the 
beginning of the study. 


The vitamin-mineral supplement 
was given to one group while a simi- 
lar group received pills and capsules 
identical in appearance but contain- 
ing no vitamins. Records of work 
performance, absenteeism and turn- 
over in a third group that did not 
take part in the study were also used 
for comparison with the vitamin 
group. 

The effects of the vitamin supple- 
ment did not show up until the sec- 
ond six months of the study. Then ab- 
senteeism from all causes was 19% 
less for the vitamin group than for 
the non-vitamin group. The greatest 
differences were in unauthorized ab- 
sences, the least in illness absences. 


Non-military terminations were 
27% fewer in the vitamin group for 
the whole year. At the end of the 
year personnel ratings were signifi- 
cantly higher on the average for the 
vitamin workers than for the non- 
vitamin group. 


Vitamin Discoverer Rescued From Nazis 


> One or THE men who discovered 
the chemical identity of vitamin C, 
Prof. Albert Szent-Gyorgyi of Buda- 
pest, was rescued from the Nazis and 
arrived safely in Moscow. 

The Swedish Legation in Budapest 
managed to save the Hungarian No- 
bel Prize Winner by employing him 


32 


as chauffeur. A package of manuv- 
scripts covering his latest research 
has also been saved and is now being 
printed in Stockholm with funds 
from the Nobel Fowndation. The 
manuscripts were ‘smuggled from 
Budapest last November with Swed- 
ish help. 
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Chemical “Magic”: 


Vortex Ring Patterns 


by Josepn H. Kraus 


> BEAvuTIFUL yet fantastic designs can 
be photographed or deposited on paper 
for permanent records. You can make 
ultra-modern designs in the form of 
rings, loops, and whirls with graceful 
curves, and willowy traces. 

Whenever a person blows a smoke 
ring, he produces what scientists call 
a vortex ring. Liquids, dropping into 
other liquids, also form vortex rings. 
To demonstrate this you need liquids 
of different color. Ordinary ink and 
water are suitable. 

Make a circle of white paper and set 
this in the bottom of a jar of clean 
water. If need be, weight it with one 
or two paper clips or a couple of thumb 
tacks to hold it down. Let the water 
stand for a while to make sure that ‘t 
is still throughout. Any currents in 
the water will disturb the ring pat- 
terns. 

Fill a medicine dropper with ordi- 
nary ink of any color and let one drop 
fall into the water. A vortex ring will 
form immediately. As the ring expands 
a circle of cascades will form. Most of 
these develop secondary vortex rings. 

This design and its delicate tracery 
can be photographed merely by setting 
the camera directly above the water 
container and taking a snapshot at the 
instant the design is most pleasing. If 
the exposure is correct you will get a 
negative which is worth enlarging. 
When so enlarged it will puzzle and 
please other shutter-bugs. Red ink or 
India ink will make the contrast 
greater. 
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VORTEX 
RINGS 


Work in Dark Room 


If you want to capture some of these 
patterns without a camera, try drop- 
ping a concentrated solution of photo- 
graphic developer into a tray of clean 
water containing the enlarging paper 
at the bottom. Arrange the equipment 
exactly as shown in the diagram but 
do the work in a dark room under 
safelight. 


To bring out the design you will 
need a concentrated solution of de- 
veloper. Add a faint trace of ink to 
color it so that you will be able to see 
the vortex rings. Drop this mixture 
into the water. When the vortex rings 
come to rest on the paper, turn on a 
bright light. You can see the photo- 
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graphic paper developing in spots. 
When satisfied with the results, quick- 
ly stir the liquid to disperse the 
developer in the solution, pour it off 
and fix the paper in hypo in the usual 
way. 
Concentrate Ink 

The same vortex rings can be cap- 
tured on paper without the use of 
photographic processes. Concentrate 
ordinary ink by heating the glass bottle 
in a pan of water until more than half 
of the liquid has evaporated. Use the 


concentrated ink as shown in the dia- 
gram. Permit the rings to remain in 
contact with the paper long enough 
to stain it. Pour off the water, remove 
the paper disc, and dry. Each design 
will be different. 


The intensity of design will vary 
greatly depending upon the inks which 
you use. If you have a chemical labora- 
tory you can try the effect with solu- 
tions of various dyes or chemical in- 
dicators. 


Diatomaceous Earth Filters Water 


> Diatomaceous earth will be used 
to filter water in all new purification 
units shipped to the armed forces in 
the Pacific as a result of tests con- 
ducted by the Engineer Board, Fort 
Belvoir, Va. The new filter, experi- 
ments showed, not only removes the 
cysts of amoebic dysentery but also 
filters out the blood flukes prevelant 
in Philippine waters. 

Another improvement featured by 
the new purification units is the glass- 
fiber tank which, coated with Buna 
S rubber, replaces the old canvas type. 
It will not mildew and is little affected 
by climatic changes. Whereas the can- 


vas tank loses a considerable quantity 
of water before the fibers swell to 
waterproof proportions, the new type 
is waterproof and fills at once. 

It is presumed that U. S. troops go- 
ing directly to the Pacific field from 
Europe will take their old-style puri- 
fication units with them, and plans 
are being made to equip them with 
the newer type. The procurement 
division has ordered several thousand 
of the new units of -15 and 50 gal- 
lons per minute capacity. There are 
now in the field about 20,000 of the 
small, half-gallon per minute units. 


New England Chemistry Teachers to Meet 


> THe sEVENTH annual summer con- 
ference of the New England Associa- 
tion of Chemistry Teachers is sched- 
uled for the week-end of August 9-13 
from Thursday evening to Monday 
noon at Massachusetts State College, 
Amherst, Mass. The annual sympo- 
sium will be on chemical equilibrium 
and will be conducted by Prof. A. R. 
Davis, of the Massachusetts Institute 
of Technology, and a group of sec- 
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ondary school chemistry teachers. Lec- 
tures will also include such topics as 
silicons, sugar chemistry, complex ions 
in solution, popular demonstrations 
for the classroom, and the chemistry 
of taste. . 

Communications concerning the 
conference may be addressed to the 
conference secretary, Miss Dorothy 
W. Gifford, Lincoln School, Provi- 
dence 6, R. I. 
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The Essence of Dynamite, Glycerin, 


Is Sweet, Syrupy Alcohol 


“Sweet Principle of Oils” 


Third of a series on basic war chemicals. 


by Dr. C. M. A. Stine 


Vice President Advisory on Research and Development, E. I. du Pont de Nemours & Co. 


> THERE WOULD seem to be, at first 
glance, little connection between a 
bottle of hand lotion and a stick of 
dynamite. But a single chemical com- 
pound, a sweet, syrupy alcohol known 
as glycerin, links these and many 
other articles together in a manner 
little noted by the average person ex- 
cept in time of war. 

Today the nation needs so much 
glycerin for nitroglycerin, dynamite 
and blasting jelly—used at a rate of 
about 1,250,000 pounds a day in the 
war-accelerated program of mining 
coal, ores, and cement rock, and build- 
ing factories—that the amount avail- 


able for the pleasanter things of life 
must be reduced. 


Government curtailment of  gly- 
cerin consumption for other than de- 
fense and medicinal -purposes has 
meant that women have had to do 
without certain toilet soaps contain- 
ing glycerin. It also means not so 
much glycerin for the automobile in- 
dustry, which annually uses millions 
of pounds in resin finishes, rubber 
compounds, shock absorber fluids, 
etc. And the tobacco industry has had 
to find something else to keep tobac- 
co moist—glycerin is a good absorber 
of moisture from the air. The auto- 
mobile and tobacco industries alone 
have consumed 20 per cent of 
America’s glycerin output in the past. 
Certain foods and pharmaceuticals 
also contain glycerin. 
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Glycerin is usually obtained by the 
chemical splitting of fats or oils and 
is a by-product in the manufacture of 
soap. Because a third of all glycerin 
made here in the past has come from 
coconut oil, of which the Philippines 
supplied a large part, interruption of 
shipments from those islands further 
adds to the glycerin difficulties and 
has affected the civilian uses of coco- 
nut and other oils of high glycerin 
yield, such as are used in margarines 
or cooking oils. The fat salvage pro- 
gram has been of great help in gly- 
cerin production. The frying fat has 
gone from doughnuts to dynamite, so 
to speak. 


This highly useful chemical, gly- 
cerin, was discovered in 1779 by the 
Swedish scientist, Carl Wilhelm 
Scheele, while he was making lead 
plaster out of olive oil and lead oxide. 
He obtained a by-product which 
smelled nice and tasted sweet, and 
which he therefore named “princi- 
pium dulce olearum,” (sweet princi- 
ple of oils). It was many years, how- 
ever, before chemists learned enough 
about glycerin’s properties to put it to 
work. 

In 1846 an Italian professor, As- 
canio Sobrero, found that combining 
nitrogen and oxygen with glycerin 
produced a highly explosive substance 
—nitroglycerin. Scheele’s fellow coun- 
tryman, Alfred Nobel, began in 1862 
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to make nitroglycerin on a commer- 
cial scale and invented a blasting cap 
that makes its use more certain and 
efficient.. A few years later Nobel dis- 
covered nitroglycerin could be han- 
dled more safely when soaked up in 
diatomaceous earth, or kieselguhr. 
Thus was dynamite invented. Today 
wood pulp or sawdust takes the place 
of kieselguhr, and solid ammonium 
nitrate, itself an explosive, is incor- 
porated to permit a saving of nitro- 
glycerin. 

The chemist, to whom the anatomy 
of certain molecules is more real and 
familiar than that of his own hand, 
explains glycerin’s peculiar suitability 
for explosives as due mainly to its 
generous supply of “hydroxyl groups.” 
A bydroxyl group consists of an atom 
of oxygen and one of hydrogen, link- 
ed together. Most alcohols only have 
one hydroxyl, or OH group. Glycerin 
has three. Now an OH group is very 


easily replaced by something else. 
In the case of nitroglycerin each is 
replaced by a nitrate group, NOs, and 
these bring the oxygen needed for 
combustion close to the two “fuels,” 
the carbon and the hydrogen atoms. 
(Glycerin is made up entirely of car- 
bon, hydrogen and oxygen.) 

Nitroglycerin is not only very sen- 
sitive; it fulfills another requirement 
of a good explosive; that is, wher it 
goes off it is converted entirely into 
gases, which forcibly displace every- 
thing in their way—whether it be 
coal, ore, dirt or an old smoke-stack 
that has outlived its usefulness. The 
products of its combustion are car- 
bon dioxide, oxygen, nitrogen and 
steam—all gases—and because of the 
intense temperature of the explosive 
combustion, about 6,300 degrees Fah- 
renheit, they are all in a high state of 
expansion. 


Glycerin by Fermentation of Glucose 


> Grycerin has been produced by the 
action of a strain of bacteria on a glu- 
cose solution, in experiments conducted 
under the auspices of the Division of 
Applied Biology, National Research 
Council of Canada. The work is briefly 
reported in the new issue of Science by 
Prof. A. C. Neish, A. C. Blackwood 
and Dr. G. A. Ledingham; full details 
are promised in the near future, to ap- 
pear in the Canadian Journal of Re- 
search. 


The special bacteria used are known 
as Ford’s strain of Bacillus subtilis. The 
three researchers state that to the best 


of their knowledge this is the first time 
any species of bacteria has been shown 
to yield glycerin through the break- 
down of a carbohydrate. 

Some years ago, glycerin was pro- 
duced in Germany by yeast fermenta- 
tion; but yeasts are quite different or- 
ganisms from bacteria, though both 
are microscopic. A somewhat analog- 
ous fermentation process, with molds 
as the active organisms, produced bu- 
tylene glycol in experiments at the 
Northern Regional Laboratory of the 


U.S. Department of Agriculture at 
Peoria, Ill. 


Propane, butane, pentane, methane, coal gas, natural gas, and 
other gases, compressed in cylinders are in use as fuels for motor 
cars and may be used as substitutes for gasoline in ordinary motors 


with little or no adjustment. 
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Harvard Chemist Didn’t Like 
Crabgrass on Front Lawn, So— 


Thickened Gasoline Destroys Tokio 


> Because he didn’t like crabgrass on 
his front lawn, a professor of chemis- 
try at Harvard University set fire to 
Tokyo. 

The chemist, Dr. Louis F. Feser. 
tried everything he knew of to destruy 
the crabg’ ass that made his front lawn 
look p:tched and moth-eaten. Like 
most home owners who are plagued 
with the weed, he invested in fancy 
lawnmowers and trick gadgets. They 
didn’t work. So he got down and 
pulled the stuff out by hand until his 
knuckles were raw. He didn’t keep 
that up very long. Thinking that fire 
might be the answer, Dr. Fieser took 
a plumber’s blowtorch and went after 
it. That worked, but it also put a crimp 
in his back. 

Next he tried kerosene, but without 
success. He tried gasoline and it burned 
off in a flash, leaving the crabgrass 
roots unharmed. Before he was ready 
to admit defeat, Dr. Fieser realized 
that if gasoline could be made to burn 
longer, say for several minutes, it 
might destroy the crabgrass. 

Dr. Fieser went to work on the prob- 
lem, and started research that has re- 
sulted in the development of a new 
white powder which transforms ordi- 
nary gasoline into a deadly incendiary 
compound that has gutted more than 
17 square miles in the heart of Tokyo 
and destroyed much of Osaka and 
Nagoya. 

Called U. S. Army Thickener by the 
Chemical Warfare Service, the powder 
mixed with gasoline produces a sub- 
stance resembling orange gelatin which 
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can be fired from flame throwers and 
used in incendiary bombs. Incendiaries 
made with USAT are so effective that 
they have all but replaced thermit and 
magnesium incendiaries. 


When clusters of 38 bombs contain- 
ing sacks of the incendiary gel explode, 
flaming gobs of jellied gasoline are 
hurled as far as 75 feet, and they stick 
to whatever surface they happen to 
strike. The gel generates a temperature 
of 3,000 degrees and will keep on burn- 
ing as long as 10 minutes. Each bomb 
holds enough of the jelly to make a 
flaming flapjack one-quarter inch thick 
and a yard in diameter. 


The first practical application of the 
incendiary gel was the “Harvard 
Candle,” developed by Dr. Fieser and 
associates. It was produced for the 
Chemical Warfare Service as a camp- 
fire lighter. Packed in a three-inch cel- 
luloid cylinder, the gasoline jelly will 
produce a hot flame for six minutes 
and will ignite wood that has been 
drenched with several days’ rain. 

The idea of using USAT in incendi- 
ary bombs followed in due course. The 
research work was expanded until 
three CWS laboratories, eight National 
Defense Research Committee labora- 
tories, and pilot plants were at work 
perfecting the gel. Although USAT 
has been manufactured for two years 
without change in formula at eight 
full-scale plants, it is still very difficult 
to produce and handle. Extremely sen- 
sitive to moisture, the white powder is 
ruined if exposed to humid air for 
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more than a minute. It must be made 
under extremely careful conditions and 
shipped in airtight drums. 

Further studies were made of the 
way the incendiary gel flows. As a re- 
sult of these experiments as to what 
makes the powder-gasoline mixture 
viscous and gummy, and how it works, 
several new uses for the incendiary 
material have been discovered, but de- 
tails are not disclosed at the present 
time. 

USAT is just one of three incendiary 
petroleum compounds developed by 
American science since Pearl Harbor. 
The most recent is a synthetic lava 
known as “goop,” a rubbery mixture 
containing magnesium paste coated 
with particles of asphalt, gasoline and 
other ingredients. It surpasses natural 
volcanic lava in heat intensity and is 
used in 500-pound M76 block-burner 
bombs. “Goop,” developed by the 
Chemical Warfare Service at Edge- 
wood Arsenal, Md., produces a spec- 
tacular white-hot glow. It laughs at 
water; foam extinguishers cannot put 
it out, and it is virtually unquenchable. 

Another incendiary material, known 
as “Compound X,” was developed by 
the ammonia department of the E. I. 
du Pont de Nemours & Company. This 
ingredient had previously been used as 


a hair lacquer but, after modification, 
proved to be an effective gasoline- 
thickening agent. It is being used in 
six-pound tail-ejection bombs and in 
100-pound oil bombs. 

The advantage which USAT has 
over “goop” and Compound X is that 
it can be shipped in powdered form to 
the battlefronts and mixed with gaso- 
line in the field. The other mixtures 
must be produced at arsenals and in- 
dustrial plants with special equipment. 

One day, after the development of 
the incendiary gel, Dr. Fieser decided 
to see whether it would work against 
the crabgrass pest on his front lawn. 
Using an old tomato can, he scattered 
the mixture on his lawn and touched 
a match to it. It blazed furiously for 
several minutes, and burned every- 
thing, including the doctor’s prize 
bluegrass, to ashes. Would he never 
be able to destroy that crabgrass? 

The answer came a few days later. 
Green blades of grass began to show 
above the blackened lawn. They grew 
from the roots of the prize bluegrass 
which were unharmed by the incendi- 
ary gel, and soon the lawn was as good 
as new. 

Thus crabgrass, and the Mikado’s 
men, fell victims to heat and flame 
produced by American scientific in- 
genuity. 


Answers to Chem Quiz on Page 21 


. KOH + HCN > H2O + KCN 
Potassium cyanide. 

° Ba(OH)>» + H.SO, - H.O + 
BaSO, Barium sulfate. 

. NH,OH + HNO; > H2O + 
NH,NO,; Ammonium nitrate. 


4. Ca(OH)2 + 2HCl > H2O + 
CaCle Calcium chloride. 


5. 4MgCO; - Mg(OH)» + 10HCI > 


6H2O + 4COg + S5MgCle Mag- 
nesium chloride. 
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Some Polymers are Elastic 
Others are Like Horn 
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to ciety Monograph Series. Reinhold. 
oa >» THE POLYMERIZATION of chloroprene 
res ; 
a is capable of being controlled to give 
—. a wide variety of products, ranging 
of from oily dimers or trimers to plastic, 
Jed rubber-like materials which after com- 
inst pounding and vulcanizing are elastic 
wn. but essentially non-plastic, to hard, 
red horny polymers which are neither 
hed plastic nor elastic and are insoluble in 
for any known solvent. The fact that the 
ery- course of this polymerization can be 
rize controlled to yield products superior 
ever to natural rubber in many respects 
> makes chloroprene especially practical 
ater. as a source of synthetic, rubber-like 
how materials. 
yrew The rate of polymerization of chlo- 
prass roprene, like that of many other poly- 
endi- merizable compounds, is greatly in- 
good fluenced by oxygen and other cata- 
lysts. Samples of chloroprene, freed 
ado’s from peroxides by treatment with tri- 
flame phenylmethyl, distilled in high vacu- 
ic in um and sealed off in glass tubes with- 
out exposure to air, show an appre- 
ciable increase in viscosity only after 
a period of one or two months, and 
polymerization is incomplete after 
twelve months. Even this slow poly- 
merization may be due to incomplete 
+ removal of peroxides. Exposed to 
air, chloroprene spontaneously poly- 
merizes to rubber-like materials; the 
ick > liquid gradually becomes more vis- 
Mag- cous and eventually is converted into 





a non-plastic material. 


This poly- 
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Many Materials from Chloroprene 


Extract from THe CHemistry oF Acety.ene by the late Julius A. 
Nieuwland, C.S.C. and Richard R. Vogt. American Chemical So- 


$4. 


merization is accompanied by ap- 


proximately 23 per cent decrease in 
volume. 


If the chloroprene is allowed to 
polymerize spontaneously in the pres- 
ence of air until it will flow only with 
difficulty, it will be found to contain 
20 to 30 per cent of high molecular 
weight polymers. The polymer isolat- 
ed from this mass either by pouring 
it into alcohol or by removing the 
monomer by distillation is a plastic, 
benzene-soluble material resembling 
plasticized natural rubber. If the 
polymerization is allowed to go ap- 
preciably beyond 25 or 30 per cent, the 
isolated polymer is much less soluble 
in solvents such as benzene, less plas- 
tic, and is more difficult to process. 
The yield of plastic polymer can be 
appreciably increased by diluting the 
chloroprene with an inert solvent 
such as carbon tetrachloride. 


Organic peroxides, such as benzoyl 
peroxides and various other oxidizing 
compounds, function as catalysts. 
Water and ethylene oxide appreciably 
increase the rate of polymerization. 
The polymerization is inhibited by 
anti-oxidants. Compounds such as phe- 
nols, quinones, amines, mercaptans, 
thiophenols, aromatic nitro com- 
pounds and halogens either stop or 
appreciably retard the polymerization 
in a homogeneous system. 


Polymerization at elevated temper- 
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atures tends to give lower molecular 
weight material. If chloroprene is 
polymerized at 50-60° in the presence 
or an inhibitor such as catechol, it 
largely will be converted into cyclic 
dimers or trimers. After prolonged 
storage at room temperature, chloro- 
prene containing inhibitors will be 
found to contain appreciable percent- 
ages of these low molecular weight 
polymers. While light, such as that 
of 3130A wave length, accelerates nor- 
mal polymerization, it also causes the 
formation of hard, slightly elastic 
granules which are non-plastic and in- 
soluble. The formation of this granu- 
lar polymer is autocatalytic. It occa- 
sionally appears in chloroprene which 
is polymerizing slowly. It is formed 
by polymerization of chloroprene 
from the gaseous phase, especially 
when illuminated by ultraviolet light 
or in contact with certain metals. 
When its formation is once started, it 
tends to consume all the available 
chloroprene. 


The polymerization of chloroprene 
takes place more rapidly at elevated 
pressures than at atmospheric pressure. 
At approximately 6000 atmospheres’ 
pressure a difference of 1000 atmos- 
pheres has essentially the same in- 
fluence in the polymerization rate as a 
difference of 10°. The rate of reaction 
is pseudo-unimolecular. Under ex- 
tremely high pressure and high shear- 
ing stress chloroprene polymers can 
be converted into a horn-like sub- 
stance. 


The presence of many other com- 
pounds appreciably influences the 
character of the products. Inhibitors 
such as iodine or tetra-alkyl thiuram 
disulfides have been found to cause 
the formation of polymers which are 
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hard at low temperatures but become 
soft and plastic at 60° and sticky at 
higher temperatures. Polymerization 
in the presence of many materials 
which are soluble in the chloroprene 
tends to give more plastic polymers. 
If these materials are polymerizable, 
their effect on the properties of the 
isolated polymers may be even more 
marked. Ths probably is due to the 
formation of interpolymers as well as 
copolymers. 


Chloroprene dispersed in a liquid, 
in which it is not appreciably soluble, 
containing an emulsifying agent poly- 
merizes to give a product closely re- 
sembling natural rubber latex. The 
liquid for this purpose may be either 
water or such a material as forma- 
mide or a polyhydric.alcohol. The 
latices formed by polymerizing chlo- 
roprene dispersed in water may be 
either negatively or positively charged 
depending upon the emulsifying 
agent and conditions of the poly- 
merization. Polymerization in emul- 
sion is more rapid than in the mas- 
sive condition and is usually complete 
within a few hours. The rate of poly- 
merization is influenced by the con- 
centration of the emulsifying agent as 
well as by the temperature and pres- 
ence of other catalysts. The size of 
the particles formed by emulsion poly- 
merization is appreciably smaller than 
those present in natural rubber latex. 
The average size may vary somewhat, 
depending upon the emulsifying 
agent and condition of polymeriza- 
tion. In a sodium oleate latex the 
mean ‘radius was found to be 0.063. 
These particles can be readily de- 
posited from the latices by the pas- 
sage of an electric current. 


The products formed by polymeriz- 
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ing chloroprene dispersed in an 
aqueous solution of an emulsifying 
agent such as sodium oleate, when 
isolated by the addition of salts, acids 
or alcohols, resemble vulcanized rub- 
ber somewhat more closely than raw 
rubber. They have a very low plas- 
ticity and are difficult to process on 
conventional rubber machinery. How- 
ever, it is claimed that, by carrying 
out this emulsion polymerization in 
the presence of small proportions of 
neutral alkali or ammonium salts 


which exert no oxidizing action under 


conditions of working and have no 
emulsifying action, it is possible to 
isolate plastic polymer. It is also 
claimed that the presence during 
emulsion polymerization of H2S, SO, 
or organic compounds which under 
suitable conditions are capable of 
forming monomolecular addition com- 
pounds with chloroprene results in the 
formation of a plastic product. By this 
means it is possible to isolate poly- 
merized chloroprene of practically any 
desired plasticity. 


—Blondie cartoon issued by King Features 
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Gasoline Aplenty Foreseen for Future 


> Tue Unrrep Srares has potential 
sources for an abundant supply of 
gasoline for its future industrial de- 
velopment, F. B. Plummer, University 
of Texas geologist, writes in Mining 
and Metallurgy, monthly journal of 
the American Institute of Mining and 
Metallurgical Engineers. These sources 
include new petroleum reserves here 
and abroad, and lignite, shale and 
natural gas, from which gasoline can 
be manufactured. 

As for new oil developments, Mr. 
Plummer states that the West Edmond 
pool in Oklahoma and the expansion 
of new discoveries in southern Missis- 
sippi during the past year signify that 
large supplies are still to be found in 
the United States. 

“The difficulty of locating pools like 
the East Texas pool and West Edmond 
pool in Oklahoma by ordinary geo- 
logical or geophysical work,” he said, 
“suggests that more intensive subsur- 
face engineering and geological work 
is necessary—a search for every major 
buried ridge, a detailed study of the 
subsurface stratigraphy, development 
of cheaper coring methods for locating 
petroliferous strata and courage to test 
the favorable pinched-out sands at the 
most promising spots.” 

Large pools may be found by such 
methods in foreign countries, he states, 
where up to now geological and geo- 
physical work has concentrated on the 
location of anticlines and domes and 
few attempts have been made to locate 
pools of the East Texas type. 


“Undoubtedly, many stratigraphic 
traps adjacent to the larger oceanic 
islands, the Philippines, the Nether- 
lands Indies, and the West Indies are 
filled with oil,” Mr. Plummer pointed 
out. “Some of these chains of islands 
are simply ridges partly buried beneath 
overlapping sediments of the present 
seas. The subsurface strata contain rich 
source beds and probably oil pools exist 
along their borders.” 

In discussing the possibilities of de- 
veloping fuel from oil shale, coal, lig- 
nite, and agricultural and forestry pro- 
ducts, Mr. Plummer says that oil shale 
is known to occur in quantity in 18 
states and contains some 90,000,000,000 
barrels of recoverable oil. Oil is now 
being obtained from shale in Scotland, 
Germany, Russia, France, Sweden, 
Australia, Manchuria and Japan In 
Sweden a new method has been de- 
vised for the direct extraction of oil 
from the shale beds by electrical 
heating. 

Successful oil production from coal 
and lignite is reviewed by Mr. Plum- 
mer. He refers also to the extensive 
search being carried on by the U.S. 
Bureau of Mines in the hydrogenation 
and liquefaction of these products in 
this country. 

“The experiments,” he said, “covered 
a wide range of rank of coals, includ- 
ing peat, brown coal, lignite, sub- 
bituminous and bituminous coal, and 
lead to the conclusion that hydrogena- 
tion under optimum conditions results 
in high liquefaction yield.” 


The alcohol industry, in its efforts to meet war needs, has 
increased its annual output from 100,000,000 gallons to 610,000,000 


gallons. 
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Beginning a Series on Milestones 
In Science Reporting “By Science Service” 


Twenty Years Ago This J uly 


> Twenty years Aco discovery of the 
two eka-manganeses was announced 
from Germany, and scientists were 
debating whether to admit German 
scientists to the meeting of the In- 
ternational Research Council to be 
held in Brussels. . . . The Santa Bar- 
bara earthquake occurred, relatively 
light in casualties, drawing a sharp 
line between well-built and jerry- 
built construction. . . . Repetition of 
the Michelson-Morley experiment on 
Mt. Wilson by Dr. Dayton C. Miller 
gave a positive result, with conse- 
quent refiguring on the Einstein 
theory. . . . And the Scopes evolution 
trial was being arranged in Dayton, 
Tenn. 


Extracts from Science Service cov- 
erage of two of these events make in- 
teresting reading today: 


Elements Discovered by X-rays 


>Use oF specTRA obtained by passing 
a beam of x-rays through concen- 
trated solutions of rare minerals has 
enabled Dr. Walter Noddack, of the 
University of Berlin, assisted by Otto 
Berg and Ida Tacke, to discover the 
missing chemical elements number 
43 and 75, in the group with manga- 
nese in the periodic table. Traces of 
them have been detected in the con- 
centrated solutions of platinum ores 
and of the minerals gadolinite and 
columbite, and it is estimated that 
they form a billionth of the earth’s 
crust. Dr. Noddack has named 
them masurium and rhenium after 
the territories lost by Germany as a 
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result of the peace treaty, the Masu- 
rian region of East Prussia on the 
east and the Rhine provinces on the 
west. 
Seismologist’s Earthquake 
Experience 

Dr. Bailey Willis, president of the 
Seismological Society of America and 
professor emeritus of geology, Leland 
Stanford University at the time of 
the earthquake was staying in the 
suburbs of Santa Barbara where he 
was engaged in geological research. 
His first-person story: 


> Tue Santa Barpara earthquake 
was a movement on a fault that runs 
along the Santa Ynez range of moun- 
tains and passes through the Shef- 
field reservoir which held the city’s re- 
serve water supply. The general di- 
rection of the movement of the earth 
along this fault was apparently south 
to north, as shown by the scar made 
by the trail of the cannon mounted on 
the platform near the post office build- 
ing. This showed that it moved six- 
teen inches south. The chimneys 
which were demolished on many 
houses otherwise uninjured were 
thrown in all directions according to 
the mechanical conditions surround- 
ing them. In some cases they remain- 
ed standing although twisted as much 
as thirty degrees at the line of frac- 
ture. 


An inspection of the damage in 
Santa’ Barbara shows that the les- 
sons of the San Francisco and Tokyo 
earthquakes could be applied here. 
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I drove through the city within an 
hour after the shock and noted the 
buildings of various kinds — wood 
frame, brick, reinforced concrete, etc. 
Those that remained undamaged 
were well constructed. Badly designed 
reinforced concrete failed, as shown 
by the disastrous collapse of the San 
Marcos office building, an edifice of 
four stories in which one corner gave 


way. Brick veneers which were not 
tied to the frame fell out, as in the 
case of the California hotel, where 
the floors remain standing, although 
stripped of walls on three sides. In 
general good design and honest work- 
manship stood, while incompetency 
and bad workmanship were exposed 
in all their miserable nakedness. 


Making Home Canning Successful 


> Make your home canning season a 
success by using the right methods. 
Follow up-to-date directions and time- 
tables that have been worked out by 
scientific research. In this way you 
can avoid spoilage which wastes food 
and, even more important, the danger 
of someone getting the deadly botu- 
linus poison through eating any of 
your home-canned food. 

Can only fresh food in tip-top con- 
dition, home economics experts of the 
Department of Agriculture advise. Be 
sure the food, jars and everything you 
use in canning are thoroughly clean. 
If you work quickly, you will can the 
“freshness” which will make your 
fruits and vegetables taste extra good 
next winter. 


Remember that food must be heated 
long enough and hot enough to make 
bacteria and other organisms harm- 
less. You can use a boiling water bath 
for fruits, tomatoes and pickled vege- 


tables. But to be safe, you must use a 
steam pressure canner for corn, peas, 
beans and other common vegetables 
except tomatoes. Manufacture of 630,- 
000 of these has been authorized for 
1945 and they will not be rationed, 
the War Food Administration states. 


Beware of oven canning. It has 
caused serious accidents to persons 
and property and it is not a certain 
method of protecting the food from 
spoilage. 

Salting and brining, oven. drying 
(not canning), pickling and freezing 
are other methods for preserving food 
at home. Whichever method you use, 
you should follow good directions 
that have proved their worth through 
scientific tests. 

You can get free bulletins on the 
various methods from State Colleges 
of Agriculture or from the Office of 
Information, U.S. Department of Ag- 
riculture, Washington 25, D.C. 


On The Back Cover 


> Licut shining through laboratory 
glassware onto sensitized paper, or re- 
flected by denser portions of the glass, 
produced the interesting patterns re- 
corded by Fremont Davis, Science 


Service Staff Photographer. 


CHEMISTRY 





The Activities of Sctence Service 


are directed toward presenting science in all its aspects to the people 
of the world. Through newspapers, radio, magazines, experimental 


1s¢ a 
peas, 
ables 
630,- 
1 for 
yned, 
tates. 


has 
rsons 
rtain 
from 


kits and other media, science is interpreted and diffused. 


For Individuals: 


SCIENCE NEWS LETTER (weekly) 
summarizes the march of science for 
scientists and non-scientists alike. This 
unusual magazine-style report brings 
you the newest information on changes 
and progress in all fields of science and 
invention, rting mee 


tings, summar- 
izing 39 articles and reviewing 
$5 a year. 


OVERSEAS SCIENCE NEWS LET- 
TER (monthly) takes the latest in sci- 
ence to our fighting men overseas and 
to scientific good neighbors in fore 
lands, Offset oo on thin paper 
reduced size, it is sent to U.S. fighters 
by first class mail for $1.25 per year. 

THINGS of science (monthly) con- 
sists of a box or bulky envelope of 
science exhibits and experimental ma- 
terials. These new or unusual, natural 
or fabricated products are accompanied 
by complete explanations, suggested 
experiments and museum-style legend 
cards for each specimen included in the 

#4 per year, 50 cents a unit. 


CHEMISTRY (monthly) presents the 
background and current progress of a 
great and important field of science, in 
attractive pocket-sized format. Ilus- 
trated, with entertaining features that 
aid the student. The latest of Science 
Service publications. $2.50 per year. 


For Newspapers: 


NEWS AND FEATURE SERVICES 
that provide daily newspapers and other 
ublications with complete, authorita- 
ive and interesting coverage of all 
advances of science. Daily mailings, 
weekly science page, health column, 
star maps, etc., are serviced 


For Groups: 


SCIENCE CLUBS OF AMERICA. ad- 
ministered by Science Service, brings 
together and provides material for over 
8000 clubs in secondary schools and else- 
wiiere, conducts the annual Science 
Talent Search, and stimulates study and 
research by boys and girls as a hobby 
activity. Affiliation is free. 


SCIENCE SERVICE is the endowed, non-profit institution for the 
ying | POpularization of science, incorporated and established in 1921. 
zing 
food 
| use, 


National Headquarters: 
1719 N Street. N.W. 


Board of Trustees —Nominated Washington 6, D. C. 
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ciet W. Caldwell, Boyce Thomp- 
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B. "Ward, University of Illinois. Nom- 
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Sciences: Harlow Shapley, Harv: 
College Observatory; Warren H. Lewis, 
Wistar Institute; R. A. Millikan, Cali- 
fornia Institute of Technolo; Nomin- 
ated by the National Research Council. 
C. G. Abbot, Smithsonian Institution; 
Hugh S. Taylor, Princeton University’ 
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hhofer, Buffalo Even- 
Edi io Neil H. Swanson, Executive 
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Agent of E. W. Scripps Trust; Frank R. 
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Every month our members get an unusual 
box or bulky envelope containing scientific 
material — novel, intriguing, surprising. 
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Month after month . . . THINGS of science 
have coms to members. For example: 


Bi-Metallic Indicators Salt Insects War Rubber 
New Fabrics Fern Fossils Transparent Cork Glass Fiber 
Whey Candy Seeds Packaging Rayon Dehydrated 
Meteorite Sulfur Casein Prince Food 
Plant Treated Plywood Rupert’s Spice 
ood Oil Seeds Drops Rubber 
and Cloth wnusual Felt Plants 
Buoyant Paper Material Plastic 
Fiberglas Coins Detecting Pilot Aids 
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You are invited to join our group 
for a trial membership of six months. 
To you we shall each month dispatch 
a unit of scientific material, unusual, 
intriguing, surprising. With each 
unit will come a brief, clear, Mem- 
bers’ Bulletin explaining the con- 
tents. For each separate exhibit in 
each unit there will be a museum- 
style legend card. 


Since this is a non-profit organiza- 
tion, operated as a public service by 
SCIENCE SERVICE, the member- 
ship charge has been set at $2 for the 
six months’ trial. To those who send 
us the Application Form immedi- 
ately we shall send a GIFT UNIT 
in appreciation for their prompt ac- 
ceptance of this invitation. 
We recommend that you send us 
your Application for trial member- Zeeks se 
ship now because members are added Se ; 
only when there are vacancies in the © Experiment on magnetism per- 
5,000 membership. Please send your OOS SL TNS SEE 
Application with remittance of $2 to THINGS of science, Science Service 
Building, 1719 N Street, N.W., Washington 6, D. C. 


a via” e 


To 
Things of science, 1719 N St., N. W., 


Washington 6, D. C. 


Please enroll me for Membership, sending me the first 
available unit right away, the other units to come each month—a total 
of six monthly units of THINGS of science, all sent postpaid, for which 
I enclose $2. And send me, free, the Gift Unit offered in appreciation 
for my prompt acceptance of your invitation. 


Name 
Street Address 


City and State 
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> AMERICAN newspapers have played a leading role during the 
past two decades in informing the world about the progress of sci- 
ence in all fields. SCIENCE SERVICE, the institution for the popu- 
larization of science and the world’s only science syndicaie, has 
provided the day-by-day reporting and background of scientific 
advances that have made this possible. Among the newspapers 
that have joined with Science Service in this important public 


service are: 


Birmingham (Ala.) Post 
Phoenix (Ariz.) Arizona Republic 
Alhambra (Calif.) Post-Advocate 
Berkeley (Calif.) Gazette 
Culver >. (Calif.) Star-News 
Pasadena (Calif.) Post 
Redondo (Calif.) Breeze 
Riverside (Calif.) Daily Press 
San Francisco (Calif.) News 
San Pedro (Calif.) News-Pilot 
Denver (Colo.) Rocky Mountain News 
Bridgeport (Conn.) Post 
ord (Conn.) Times 
New Haven (Conn.) Register 
Waterbury (Conn.) Sunday Republican 
Washington (D.C.) Daily News 
Miami (Fla.) Herald 
Evansville (Ind.) Press 
Indianapolis (Ind.) Times 
Council Bluffs (Iowa) Nonpareil 
Wichita (Kans.) Eagle 
Covington (Ky.) Post 
Baltimore (Md.) Evening Sun 
Boston (Mass.) Globe 
New Bedford (Mass.) Standard-Times 
Springfield (Mass.) Republican 
Ann Arbor (Mich.) News 
Bay City (Mich.) Times 
Detroit (Mich.) Free-Press 
Flint (Mich.) Journal 
— (Mich.) Press 
ch.) Citizen-Patriot 
Kalamazoo (Mich.) Gazette 
Lansing (Mich.) State-Journal 
Muskegon (Mich.) Chronicle 
Saginaw (Mich.) News 
Rochester (Minn.) Post-Bulletin 
Kansas City (Mo.) Star 
St. Louis (Mo.) Globe-Democrat 
Camden (N.J.) Courier-Post 


Hackensack (N.J.) Bergen Evening 
Record 
Long Branch (N.J.) Daily Record 
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Newark (N.J.) Star-Ledger 

Albuquerque (N. Mex.) Tribune 

Brooklyn (N. Y.) Eagle 

Buffalo (N. Y.) Evening News 

Jamaica (L.I.) Queen’s Evening News 

New York (N. Y.) Times 

New York (N.Y.) World-Telegram 

Niagara Falls (N. Y.) Gazette 

Rome (N.Y.) Sentinel 

Syracuse (N.Y.) Post-Standard 

Troy (N. Y.) Observer-Budget 

Utica (N. Y.) Observer-Dispatch 

Charlotte (N. Car.) News 

Akron (Ohio) Beacon-Journal 

Cincinnati (Ohio) Post 

Cleveland (Ohio) Press 

Columbus (Ohio) Citizen 

Dayton (Ohio) News 

Toledo (Ohio) Blade 

Oklahoma City (Okla.) Oklahoman & 
Times 

Philadelphia (Pa.) Record 

Pittsburgh (Pa.) Press 

York (Pa.) Gazette & Daily 

Wilkes-Barre (Pa.) Sunday Independent 

Providence (R.1.) Sunday Journal 

Anderson (S. C.) oo 

Chattanooga (Tenn.) Times 

Knoxville (Tenn.) News-Sentinel 

Memphis (Tenn.) Press-Scimitar 

El Paso (Tex.) Herald-Post 

Fort Worth (Tex.) Press 

Houston (Tex.) Press 

Charlottesville (Va.) Progress 

Lynchburg (Va.) Daily Advance 

Norfolk (Va.) Ledger-Dispatch 

Richmond (Va.) Times-Dispatch 

Roanoke (Va.) World News 

Winchester (Va.) Star 

Seattle (Wash.) Times 

Madison (Wisc.) Progressive 

Vancouver (B.C.) Province 

Toronto (Ont.) Telegram 
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A Valuable Privilege of 


CHEMISTY Subscribers 


There is only so much paper available to any 
magazine these war days. We can, however, 
extend to present CHEMISTRY subscribers the 
privilege of assuring their friends places on 
CHEMISTRY’S subscription list. Hand the cou- 
pon below to someone who will value the op- 
portunity to subscribe. 


CHEMISTRY is also able to supply at present quantity 

orders to serve those groups in schools, industries and 

* science organizations which wish to take advantage of the 
tower cost of quantity orders. Le rates are $1.70 a 

year for each subscription, a saving of 25 per cent com- 

pared with the $2.50 rate for single subscriptions. For 

* periods of less than a year, each subscription is 15 cents per 


month. The rates apply only to 10 or more copies ordered 
gent to the same address. 


gee eS 884228 4246246 6464440 SESE 2S 2 E28 SO CCS SECs 


CHEMISTRY ALLOTMENT COUPON «x 1945 


You are invited to become a subscriber to CHEMISTRY. 
The number of copies of this magazine is limited due to war- 
time paper restrictions. This Allotment Coupon, however, en- 
titles you to a one-year subscription—twelve monthly issues— 
at $2.50* 

ACT PROMPTLY—so that you may be assured of a place on 
the subscription list. Mail this coupon together with your re- 
mittance—TODAY. 


To SCIENCE SERVICE, 1719 N St., N.W., Washington 6, D. C. 


CITY, ZONE, STATE 
*If you wish. send $4.00 for a two year subscription—SAVE $1.00! 








